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EXECUTIVE  SUMMARY 


In  support  of  ongoing  Remedial  Investigation/Feasibility  Study 
(RI/FS)  activities  at  McClellan  Air  Force  Base  (AFB),  California,  Radian 
personnel  measure  groundwater  levels,  collect,  and  analyze  groundwater  samples 
from  on-  and  off-base  wells  on  a  quarterly  basis.  These  activities  determine 
the  direction  of  groundwater  flow,  identify  the  presence  of  groundwater 
contaminants,  and  identify  and  evaluate  any  trends  in  groundwater  flow  or 
concentrations  of  contaminants  that  may  be  developing,  with  respect  to  time. 
This  Data  Summary  presents  the  sampling  and  analytical  results  collected 
during  the  sampling  period  of  January  through  March  1989.  Evaluations  of 
trends  in  groundwater  flow  and  concentrations  of  conta&inants  for  all  regu¬ 
larly  monitored  wells  within  the  study  area  will  be  presented  in  the  1990 
Annual  Technical  Report. 

Groundwater  levels  were  measured  over  a  three-day  period  prior  to 
collecting  groundwater  samples.  Mater  levels  were  measured  on  03,  04,  and  05 
January  1989.  Water-level  data  are  used  to  generate  potentiometric  surface 
maps  to  identify  groundwater  flew  patterns  beneath  McClellan  AFB  (Plates  2, 
through  6).  Groundwater  generally  flows  to  the  south-southwest  in  the  north¬ 
eastern  portion  of  the  Sacramento  area.  In  the  vicinity  of  McClellan  AFB, 
deviations  from  this  general  direction  of  flow  can  be  identified  by  the 
configuration  of  the  contours  on  the  potentiometric  surface  maps  produced  from 
the  water-level  data.  These  local  deviations  from  the  regional  flow  pattern 
are  due  to  operation  of  extraction  wells  in  Area  D,  on-base  water  supply 
wells,  and  off-base  water  supply  wells. 

As  a  result  of  continuous  pumping  by  the  six  Area  D  extraction 
wells,  a  cone  of  depression  continues  to  be  observed  on  potentiometric  surface 
maps  for  the  shallow  and  middle  monitoring  zones  in  the  northwest  corner  of 
the  base.  The  effectiveness  of  the  Area  D  extraction  system  was  evaluated 
based  on  l^draulic  gradient  criteria  and  long-term  changes  in  Trichloroethene 
(TCB)  concentrations  for  selected  monitoring  wells.  The  shallow  zone  monitor¬ 
ing  wells  located  outside  the  extraction  well  field  have  shown  a  decrease 
followed  by  recent  stabilizing  of  TCE  concentrations  over  the  past  several 
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sampling  events;  three  middle  zone  monitoring  wells  within  the  influence  of 
the  extraction  wells  have  shown  decreasing  TCE  concentrations;  and  TCE  has  not 
heen  detected  in  the  two  deep  zone  monitoring  wells  during  the  most  recent 
sampling  period. 

The  effect  of  the  Area  C  extraction  system  on  groundwater  levels 
cannot  be  seen  on  potentiometric  maps,  except  for  a  slight  effect  on  the 
configuration  of  the  contours  for  the  deep  "A"  monitoring  zone  map.  Addi¬ 
tional  monitoring  wells  are  needed  to  evaluate  the  effect  of  the  extraction 
system  on  hydraulic  heads  in  Area  C.  The  Air  Force  has  identified  locations 
for  piezometers  to  monitor  water  levels  in  Area  C  that  can  be  used  to  evaluate 
the  effectiveness  of  the  extraction  system.  This  work  Is  scheduled  for  1989 
and  1990  as  part  of  the  Preliminary  Groundwater  Operable  Unit  Remedial 
Investigation  (PGOURI)  (Radian,  March  1989). 

Groundwater  flow  directions  in  the  east-central  portion  of  the  base 
are  still  not  well  defined.  The  local  flew  of  groundwater  in  this  area  of  the 
base  is  influenced  by  active  base  production  well  BW-10.  However,  there  is 
limited  water-level  data,  and  the  influence  of  this  well  cannot  be  seen  on  the 
potentiometric  surface  maps.  To  remedy  this,  several  additional  monitoring 
wells  will  be  installed  during  1989  in  this  and  other  areas  of  the  base  as 
part  of  the  PGOURI  (Radian,  March  1989). 

A  cone  of  depression  beneath  the  southern  portion  of  the  base  (Area 
B  and  the  Southwest  Area)  can  be  recognized  on  the  monthly  potentiometric 
surface  maps.  The  cone  of  depression  evident  in  the  shallow  and  middle 
monitoring  zone  potentiometric  surface  maps  apparently  results  from  pumping  of 
base  production  well  BW-18,  as  well  as  off-base  water  supply  wells.  The  cone 
of  depression  probably  extends  into  the  deep  monitoring  zone;  however,  due  to 
the  absence  of  deep  zone  monitoring  wells  in  this. area,  the  areal  and  vertical 
extent  of  the  cone  of  depression  cannot  be  defined.  Pumping  of  other  produc¬ 
tion  wells  to  the  south  of  Area  B  by  the  City  of  Sacramento  may  also  be 
influencing  the  water  levels  in  the  southwest  area. 

Based  on  the  existing  monitoring  well  network,  groundwater  flow 
across  the  base  can  be  summarized  as  follows.  Groundwater  flow  is  from  the 
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north  to  the  south  in  the  northern  end  of  the  base.  In  Area  D.  groundwater 
converges  toward  the  extraction  system.  In  Area  C,  groundwater  flow  is  toward 
the  south.  Near  the  extraction  wells,  flow  is  toward  the  wells;  however,  the 
zone  of  influence  of  the  extraction  wells  cannot  be  defined  with  the  existing 
monitoring  wells.  In  the  east,  groundwater  flow  appears  to  be  from  the 
north/northeast  to  the  south/southwest.  The  local  effects  of  on-base  water 
supply  wells  cannot  be  defined  with  the  existing  monitoring  wells.  In  Area  A. 
groundwater  appears  to  be  flawing  to  the  southwest.  In  Area  B,  groundwater 
flow  is  toward  BW-18. 

Groundwater  samples  were  collected  and  analyzed  from  78  monitoring 
wells,  6  Area  D  extraction  wells  and  4  Area  C  extraction  wells  during  Janviary 
1989.  In  addition,  samples  were  collected  and  analyzed  from  the  10  extraction 
wells  in  February  and  March  1989.  The  analytical  results  for  these  samples 
were  evaluated  based  on  established  Quality  Assurance/  Quality  Control  (QA/QC) 
procedures.  This  evaluation  ensures  that  all  analytical  results  that  did  not 
meet  the  applicable  acceptance  criteria  are  not  reported  without  qualifi¬ 
cation.  Data  acceptability  was  determined  by  evaluating  field  and  laboratory 
blanks,  field  duplicates,  matrix  spikes,  matrix  spike  duplicates,  analytical 
spikes,  and  surrogate  spikes. 

The  objectives  for  accuracy,  precision,  and  completeness  were  met, 
and  overall  analytical  and  sampling  performance  was  acceptable.  Based  on 
review  of  the  analytical  data,  no  significant  problems  in  overall  quality 
control  were  identified.  Although  there  were  a  few  occurrences  of  laboratory 
and  field  contamination,  this  contamination  did  not  affect  the  overall  quanti¬ 
tation  of  analytes  of  interest  in  the  groundwater.  Therefore,  no  overall 
adverse  qualification  or  rejection  of  the  data  is  necessary.  Any  data  outside 
stated  objectives  were  qualified.  The  completeness  objective  of  having  more 
than  90  percent  usable  data  has  been  met  because  more  than  99  percent  of  the 
data  have  been  validated  and  are  unqualified. 

Following  the  evaluation  of  the  quality  control  (QC)  procedures, 
analytical  results  were  compared  to  state  and  federal  drinking  water  stan¬ 
dards.  Thirty-six  wells  (10  extraction  wells  and  26  monitoring  wells)  con- 
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tained  contaminants  at  concentrations  exceeding  California  Department  of 
Health  Services  (DHS)  action  levels  and/or  United  States  Environmental  Protect¬ 
ion  Agency  (U. S.  EPA)  Primary  Maximum  Contaminant  Levels  (PMCLs)  (Table  S-1). 
The  wells  exceeding  drinking  water  standards  are  located  on  base  in  Areas  A. 
B,  C,  and  D  and  Adjacent  On-Base  Areas  and  off  base  in  the  Northwest  and 
Southwest  Areas. 

New  Findings 

Analytical  results  for  this  period  of  groundwater  sampling  and 
analyses  activities  are  similar  to  results  obtained  during  the  previous 
sampling  period  (October  through  December.  1988).  During  this  sampling 
period,  samples  from  36  wells  contained  concentrations  of  analytes  that 
exceeded  state  or  federal  drinking  water  standards.  During  the  previous 
sampling  period,  36  wells  also  contained  compounds  at  concentrations  exceeding 
drinking  water  standards. 

Some  notables  changes  in  contaminant  concentrations  between  the  last 
sampling  period  and  this  sampling  period  were  observed.  In  MW-41S,  a  shallow 
zone  monitoring  well  located  in  Area  B.  TCE  concentrations  have  increased  from 
2,900  to  3,300  ug/L  (ppb).  In  Jan\iary  1988,  the  TCE  concentration  in  this 
well  was  140  ug/L.  In  MH-55.  a  middle  zone  monitoring  well  located  in  Area  D, 
significant  decreases  for  five  Method  8010  analytes  have  occurred.  The  five 
analytes  have  been  decreasing  in  this  well  over  the  past  several  sampling 
events  and  are  now  below  drinking  water  standards.  For  MU-41S  and  MH-55, 
these  changes  do  represent  statistically  verifiable  trends  and  were  discussed 
in  detail  in  the  working  copy  of  the  Annual  Technical  Report  (Radian,  April 
1989).  Three  shallow  monitoring  zone  wells  (MN-10,  MN-12,  and  MN-15),  also  in 
Area  D,  have  shown  significant  decreases  in  contaminant  concentrations. 
However,  these  changes  do  not  represent  statistically  verifiable  trends. 
These  wells  will  be  re-evaluated  for  long-term  statistical  trends  in  the  1990 
Annual  Technical  Report  after  another  four  quarters  of  sampling  have  occurred. 
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TABLE  S-1.  WELLS  CONTAINING  ANALYTES  AT  CONCENTRATIONS  EXCEEDING 
STATE  AND  FEDERAL  DRINKING  WATER  STANDARDS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 


sassasssxssssssaiassSBassBBSSssxssaatsxcaBassssssassssssssssasasssssscsssssssssasssssssssssssszssssssssssssssssssssss 

Field  OHS  U.S.  EPA 
Well  Dote  Duplicate  Action  Primary 
Nimber  Sampled  Area  Method  Analyte  Detected  Analyais  Lab  Concentration  Level  MCL 


EW-73 

01/05/89 

D 

8240 

Vinyl  chloride 

SAC 

2100 

2 

1 

1 , 1  -  0  i  ch 1 oroethene 

SAC 

9900 

6 

7 

1 , 1  -  0  i  ch  1  oroethane 

SAC 

800 

20 

NE 

Total  1,2-Oichloroethene 

SAC 

1100 

16 

NE 

1,1,1-Trichloroethane 

SAC 

810 

200 

200 

Trichloroethene 

SAC 

1300 

5 

5 

EW-73 

02/01/89 

0 

8010 

Vinyl  chloride 

SAC 

1500P 

2 

1 

Methylene  chloride 

SAC 

1300P 

40 

NE 

1 , 1  - 0 i ch 1 oroethene 

SAC 

7000P 

6 

7 

1,1-0ichloroeth8ne 

SAC 

800P 

20 

NE 

Total  1 ,2-Oichloroethene 

SAC 

730P 

16 

NE 

1,1,1-Trichl oroethane 

SAC 

790P 

200 

200 

Trichloroethene 

SAC 

HOOP 

5 

5 

EW-73 

03/01/89 

D 

8010 

Vinyl  chloride 

SAC 

1000P 

2 

1 

l.roichloroethene 

SAC 

5400P 

6 

7 

1 ,1-Oichloroethane 

SAC 

930P 

20 

NE 

Total  1,2-Dichloroethene 

SAC 

740P 

16 

NE 

1,1, 1 -Trichloroethene 

SAC 

930P 

200 

200 

Trichloroethene 

SAC 

690P 

5 

5 

8020 

Toluene 

SAC 

220C 

100 

NE 

EW-83 

01/04/89 

D 

8010 

1,1-Oichloroethene 

SAC 

390P 

6 

7 

Trichloroethene 

SAC 

41P 

5 

5 

EW-83 

02/02/89 

D 

8010 

Methylene  chloride 

SAC 

150C 

40 

NE 

1,1-Dichloroethene 

SAC 

650C 

6 

7 

Tetrach 1 oroethene 

SAC 

7.8C 

4 

NE 

EW-83 

03/01/89 

D 

8010 

1 , 1 -Dichloroethene 

SAC 

410P 

6 

7 

Trichloroethene 

SAC 

42P 

5 

5 

EW-84 

01/10/89 

D 

8010 

Vinyl  chloride 

FDA 

SAC 

410P 

2 

1 

Methylene  chloride 

FDA 

SAC 

40P 

40 

NE 

1,1-Dichloroethene 

FDA 

SAC 

1200P 

6 

7 

1 , 1 -Dichloroethane 

FDA 

SAC 

240P 

20 

NE 

All  units  are  ug/l.  FDA  =  First  part  of  field  duplicate  sample 

EW  ■  Extraction  well  C  »  Presence  of  analyte  confirmed  by  second  column 

ME  •  Not  established  P  or  PC  «  Identity  previously  confirmed 

SAC  ■  Radian  Analytical  Services,  Sacraaiento 
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TABLE  S-1.  (continued) 


Well 

Number 

Date 

Sempled 

Area 

Method 

Analyte  Detected 

Field 

Duplicate 

Analysis 

Lab 

Concentration 

DHS 

Action 

Level 

U.S.  EPA 
Primary 

MCL 

EU-84 

01/10/89 

D 

8010 

Total  1 ,2-Dichloroethene 

FDA 

SAC 

230P 

16 

NE 

1 , 2  -D  i  ch  1  oroethane 

FDA 

SAC 

65P 

1 

5 

Trichloroethene 

FDA 

SAC 

980P 

5 

5 

Vinyl  chloride 

FDB 

SAC 

620P 

2 

1 

1 ,1 -Dichloroethene 

FDB 

SAC 

2000P 

6 

7 

1,1 -Diehl oroethane 

FDB 

SAC 

370P 

20 

NE 

Total  1,2-Dicht oroethane 

FDB 

SAC 

21  OP 

16 

NE 

1 ,2-Dichloroethane 

FDB 

SAC 

56P 

1 

5 

1,1, 1 -Trichloroethane 

FDB 

SAC 

21  OP 

200 

200 

Trichloroethene 

FDB 

SAC 

1600P 

5 

5 

EU-84 

02/02/89 

0 

8010 

Vinyl  chloride 

SAC 

440C 

2 

1 

Methylene  chloride 

SAC 

56C 

40 

NE 

1 , 1  -  D  i  ch  loroethene 

SAC 

1300C 

6 

7 

1 , 1  -Dichloroethane 

SAC 

207C 

20 

NE 

Total  1,2-Dich  loroethene 

SAC 

220C 

16 

NE 

1,2-Dichloroethane 

SAC 

120C 

1 

5 

Trichloroethene 

SAC 

1200C 

5 

5 

EU-84 

03/01/89 

D 

8010 

Vinyl  chloride 

SAC 

350C 

2 

1 

1 , 1 -Oi chVoroethene 

SAC 

860C 

6 

7 

1,1 -Dichloroethane 

SAC 

180C 

20 

NE 

Total  1,2-Dich loroethene 

SAC 

190C 

16 

NE 

1, 2-D i eh 1 oroethane 

SAC 

HOC 

1 

5 

Trichloroethene 

SAC 

720C 

5 

5 

EU-85 

01/04/89 

0 

8010 

1,1 -Dichloroethene 

SAC 

600C 

6 

7 

1,2-Dichloroethane 

SAC 

13C 

1 

5 

Trichloroethene 

SAC 

400C 

5 

5 

EU-8S 

02/02/89 

0 

8010 

Methylene  chloride 

SAC 

92P 

40 

NE 

1,1 -Dichloroethene 

SAC 

880P 

6 

7 

Trichloroethene 

SAC 

660P 

5 

5 

EU-85 

03/01/89 

D 

8010 

1,1 -Dichloroethene 

SAC 

550P 

6 

7 

1,1 -Dichloroethane 

SAC 

26P 

20 

NE 

Trichloroethene 

SAC 

330P 

5 

5 

EU-86 

01/04/89 

D 

8010 

1,1 -Dichloroethene 

SAC 

loop 

6 

7 

Trichloroethene 

SAC 

42P 

5 

5 

Alt  unite  are  ug/l. 

EU  >  Extraction  wall 
NE  *  Not  aetabliehad 

SAC  >  Radian  Analytical  Services,  Sacramento 


FDA  ■  First  part  of  field  duplicate  sanple 
FDB  B  Second  part  of  field  duplicate  sample 
C  ■  Presence  of  analyte  confirmed  by  second  column 
P  or  PC  ■  Identity  previously  confirmed 
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TABLE  S-1.  (continued) 


Field  DHS  U.S.  EPA 


Well 

Nunber 

Date 

Sampled 

Area 

Method 

Analyte  Detected 

Dupl icate 
Analysis 

Lab 

Concentration 

Action 

Level 

Primary 

HCL 

EW-86 

02/02/89 

0 

8010 

1 , 1  - D i ch 1 oroethene 

SAC 

74P 

6 

7 

Trichloroethene 

SAC 

40P 

5 

5 

EW-86 

03/01/89 

0 

8010 

1 , 1  - 0 i ch 1 oroethene 

SAC 

56P 

6 

7 

Trichloroethene 

SAC 

25P 

5 

5 

EW-87 

01/05/89 

D 

8010 

1,1-Dichloroethene 

SAC 

loop 

6 

7 

Trichloroethene 

SAC 

39P 

5 

5 

EU-87 

02/02/89 

0 

8010 

1 , 1  -  0 i ch 1 oroethene 

SAC 

140C 

6 

7 

Trichloroethene 

SAC 

58C 

5 

5 

EU-a7 

03/01/89 

0 

8010 

1,1-Oichloroethene 

SAC 

100C 

6 

7 

Trichloroethene 

SAC 

36C 

5 

5 

EU-137 

01/12/89 

C 

8010 

Trichloroethene 

SAC 

490C 

5 

5 

EU- 137 

02/02/89 

C 

8010 

Trichloroethene 

SAC 

480C 

5 

5 

EU-137 

03/01/89 

C 

8010 

Trichloroethene 

SAC 

310P 

5 

5 

EU-140 

01/12/89 

C 

8010 

Total  1,2-Oiehloroethene 

SAC 

28C 

16 

NE 

Trichloroethene 

SAC 

HOC 

5 

5 

EU- 140 

02/02/89 

C 

8010 

Total  1,2-Dichl oroethene 

SAC 

30C 

16 

NE 

Trichloroethene 

SAC 

160C 

5 

5 

EU-140 

03/01/89 

C 

8010 

Total  1 ,2-Oichloroethene 

SAC 

25C 

16 

NE 

Trichloroethene 

SAC 

93C 

5 

5 

EU-141 

01/12/89 

C 

8010 

Total  1,2-Oichloroethene 

SAC 

26C 

16 

NE 

Trichloroethene 

SAC 

230C 

5 

5 

EU-141 

02/02/89 

C 

8010 

Total  1,2-Oichloroethene 

SAC 

20C 

16 

NE 

Trichloroethene 

SAC 

210C 

5 

5 

EU-141 

03/01/89 

c 

8010 

Trichloroethene 

SAC 

120P 

5 

5 

EU-144 

01/18/89 

c 

8010 

Trichloroethene 

SAC 

310C 

5 

5 

8240 

Trichloroethene 

SAC 

360 

5 

5 

All  unite  ere  ug/l.  C  ■  Presence  of  analyte  confirmed  by  second  column 

EW  ■  Extraction  well  P  or  PC  *  Identity  previously  confirmed 

NE  -  Not  eetabliehed 

SAC  B  Radian  Analytical  Services,  Sacramento 
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TABLE  S-1.  (continued) 


ssssxssss 

Well 

Nuiber 

Date 

Sampled 

Area 

Method  Analyte  Detected 

Field 

Duplicate 

Analysis 

OHS 

Action 

Lab  Concentration  Level 

U.S.  EPA 
Primary 

MCL 

EU-144 

02/02/89 

C 

8010 

Trichloroethene 

SAC 

340C 

5 

5 

EU-144 

03/01/89 

C 

8010 

Trichloroethene 

SAC 

240C 

5 

5 

MU-10 

01/25/89 

0 

8010 

Vinyl  chloride 

SAC 

73C 

2 

1 

1,1-Dichloroethene 

SAC 

840C 

6 

7 

1,1-Diehloroethane 

SAC 

HOC 

20 

HE 

Total  1,2-Dichloroethene 

SAC 

130C 

16 

NE 

1 ,2-Dichloroethane 

SAC 

250C 

1 

5 

Trichloroethene 

SAC 

,  1300C 

5 

5 

1 , 2  -  0  i  ch  1  orobenzene 

SAC 

UOC 

130 

NE 

8020 

1 , 2  -  0  i  ch  1  orobenzene 

SAC 

UOP 

130 

NE 

HW-11 

01/31/89 

0 

8010 

1 , 1  - 0 i ch 1 oroethene 

SAC 

19000C 

6 

7 

1,1-Oichloroethane 

SAC 

270C 

20 

NE 

Total  1,2-Oichloroethene 

SAC 

190C 

16 

NE 

1,1,1-Trichl oroethane 

SAC 

5600C 

200 

200 

Trichloroethene 

SAC 

2900C 

5 

5 

MU- 12 

01/25/89 

0 

8010 

1,1-Oichloroethene 

SAC 

2600P 

6 

7 

1,1, 1 -Trichloroethene 

SAC 

360P 

200 

200 

Trichloroethene 

SAC 

590P 

5 

5 

Tet  rach 1 oroethene 

SAC 

38P 

4 

NE 

MU-U 

01/26/89 

D 

8010 

1,1-Oichloroethene 

SAC 

4600C 

6 

7 

1 , 2 - 0 i ch 1 oroethane 

SAC 

34C 

1 

5 

1,1,1 -Trichloroethene 

SAC 

2300C 

200 

200 

Trichloroethene 

SAC 

41  DOC 

5 

5 

MU-1S 

01/25/89 

0 

8010 

1,1-Oichloroethene 

SAC 

580C 

6 

7 

Trichloroethene 

SAC 

340C 

5 

5 

MU- 260 

01/23/89 

A 

8010 

Trichloroethene 

SAC 

22C 

5 

5 

HU-33S 

01/11/89 

C 

8010 

Methylene  chloride 

SAC 

1100U 

40 

NE 

Total  1 , 2 - 0 i ch 1 oroethene 

SAC 

580P 

16 

NE 

1 ,2-Dichloroethane 

SAC 

200P 

1 

5 

Trichloroethene 

SAC 

17000P 

5 

5 

MU-41S 

01/16/89 

B 

8010 

Trichloroethene 

SAC 

3300C 

5 

5 

All  unite  are  ug/l. 

EU  >  Extraction  well 
MU  ■  Monitoring  well 
ME  ■  Not  eatabliehed 

SAC  ■  Radian  Analytical  Servicea,  Sacramento 


C  •  Presence  of  analyte  confirmed  by  second  column 
P  or  PC  «  Identity  previously  confirmed 

U  E  Unconfirmed,  second  column  not  requested 


TABLE  S-1.  (continued) 


:33SSS3SS 

Well 

Number 

:S8SSSSSSSS 

Date 

Sampled 

Area  Method  Analyte  Detected 

Field 

Duplicate 

Analysis  Lab  Concentration 

DHS 

Action 

Level 

U.S.  EPA 
Primary 
HCL 

MU-41S 

01/16/89 

B 

8010 

Tetrachloroethene 

SAC 

240C 

4 

NE 

MU-44S 

01/18/89 

C 

6010 

Chromiun 

SAC 

55 

NE 

50 

HU-61 

01/20/89 

C 

8010 

Trichloroethene 

SAC 

12C 

5 

5 

MU-63 

01/19/89 

B 

8010 

Total  1,2-Dichloroethene 

FDA 

SAC 

29C 

16 

NE 

Trichloroethene 

FDA 

SAC 

55C 

5 

5 

Total  1,2-Oichloroethene 

FDB 

SAC 

31C 

16 

NE 

Trichloroethene 

FDB 

SAC 

59C 

5 

5 

MU-72 

01/06/89 

D 

8010 

1,1-Oichloroethene 

SAC 

370P 

6 

7 

1 , 1  - 0 i ch 1 oroethane 

SAC 

49P 

20 

NE 

Total  1,2-Dichloroethene 

SAC 

34P 

16 

NE 

1 ,2-Dichloroethane 

SAC 

130P 

1 

5 

Trichloroethene 

SAC 

550P 

5 

5 

MU-75 

01/25/89 

C 

8010 

Trichloroethene 

SAC 

12C 

5 

5 

HU-89 

01/16/89 

D 

8010 

1,1-Dichloroethene 

SAC 

6.2C 

6 

7 

HU- 120 

01/10/89 

B 

8010 

Trichloroethene 

FDB 

SAC 

5. 1C 

5 

5 

MU- 128 

01/12/89 

C 

8010 

Methylene  chloride 

SAC 

800C 

40 

NE 

Total  1,2-Dichloroethene 

SAC 

190C 

16 

NE 

Trichloroethene 

SAC 

17000C 

5 

5 

MU-129 

01/12/89 

C 

8010 

Trichloroethene 

FDA 

SAC 

170C 

5 

5 

Trichloroethene 

FDB 

SAC 

140C 

5 

5 

MU-131 

01/12/89 

C 

8010 

Total  1,2-Dichloroethene 

SAC 

19P 

16 

NE 

Trichloroethene 

SAC 

90P 

5 

5 

HU- 132 

01/16/89 

B 

8010 

Total  1,2-Oichloroethene 

SAC 

25C 

16 

NE 

Trichloroethene 

SAC 

82C 

5 

5 

HU- 135 

01/16/89 

C 

8010 

Trichloroethene 

SAC 

25C 

5 

5 

HU-136 

01/26/89 

C 

8010 

Trichloroethene 

SAC 

230C 

5 

5 

HU- 139 

01/16/89 

c 

8010 

Total  1,2-Dichloroethene 

SAC 

26C 

16 

NE 

All  units  arc  ug/l. 
m  *  Monitoring  well 
NE  ■  Not  establiahed 

SAC  a  Radian  Analytical  Services,  Sacraswnto 


FDA 

FDB 

C 

P  or  PC 


First  part  of  field  duplicate  sample 
Second  part  of  field  duplicate  sample 
Presence  of  analyte  confirmed  by  second  column 
Identity  previously  confirmed 


TABLE  S-1.  (continued) 


Uel 1  Date 

Nutber  Sampled 

Area 

Method 

sssxsxaxxssssasssssssssssBs 

Analyte  Detected 

Field 

Duplicate 

Analysis 

Lab 

Concentration 

raaaaaaaa 

OHS 

Action 

Level 

U.S.  EPA 
Primary 

MCL 

MU- 139  01/16/89 

C 

8010 

1 , 2 - D i ch 1 oroet hane 

SAC 

1.1C 

1 

5 

Trichloroethene 

SAC 

95C 

5 

5 

6010 

Cadmiun 

SAC 

33 

NE 

10 

MU- 1004  01/17/89 

NU 

8010 

1 , 1  - 0 i ch 1 oroethene 

SAC 

7.  OP 

6 

7 

HU- 1005  01/13/89 

NU 

8010 

1 , 1 -Dichloroethene 

SAC 

20C 

6 

7 

Trichloroethene 

SAC 

5.2C 

5 

5 

MU- 1021  01/19/89 

SU 

8010 

Trichloroethene 

SAC 

-  ISC 

5 

5 

MU- 1022  01/19/89 

SU 

8010 

Trichloroethene 

FDA 

SAC 

9. 1C 

5 

5 

saaxssss 

Trichloroethene 

sasassaarsasassssassssasssss 

FDB 

SAC 

IOC 

5 

5 

All  units  are  ug/l. 

HU  >  Monitoring  well 
NW  s  Northwest  area 

SAC  3  Radian  Analytical  Services,  Sacramento 


FDA  °  First  part  of  field  duplicate  sannple 
FDB  >  Second  part  of  field  duplicate  sample 
C  =  Presence  of  analyte  confirmed  by  second  column 


P  or  PC  '  Identity  previously  confirmed 
SU  >  Southwest  area 
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Recommendations 

Recommendations  are  made  based  on  field  and  analytical  data  acquired 
through  this  sampling  period. 

o  Recently  developed  and  redeveloped  wells  shoiild  be  sampled  for 
three  sampling  rounds  to  provide  water  quality  data.  The  need 
for  continued  sampling  of  these  wells  can  then  be  evaluated. 
These  include  the  new  wells  in  the  Area  B  Operable  Unit,  and 
monitoring  wells  MW-7,  i«-25D,  MI-26D,  MJ-49,  MM-64.  MM-65,  and 
MM-66; 

o  Provide  access  to  a  recently  feneed-off  monitoring  well 

cluster,  MH-lH/112/113,  located  in  the  West  Area.  These  wells 
would  provide  useful  water  level  data,  and  an  increasing 
contaminant  trend  observed  in  MW-111  should  be  monitored  again; 
and 

o  Maintenance  work  shotild  be  done  on  three  Area  D  extraction 

wells  (EW-73,  EW-83,  EW-84)  with  blocked  sounding  tubes. 
Unknown  obstructions  in  these  sounding  tubes  are  preventing 
measurement  of  water  levels. 
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GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM 


The  purposes  of  the  field  sampling  activities  are  to  obtain  water 
level  measurements  and  to  obtain  representative  groundwater  samples  for 
chemical  analyses.  Water-level  measurements  were  taken  prior  to  sampling  on 
03,  04  and  05  January  1989,  to  provide  data  for  evaluation  of  the  groundwater 
flow  regime  beneath  McClellan  Air  Force  Base  (AFB)  and  adjacent  areas. 
Following  water-level  measurements,  groundwater  samples  were  collected  from  a 
total  of  88  wells  during  the  period  of  05  January  to  31  January  1989 .  Loca¬ 
tions  of  wells  on  and  off  base  are  shown  on  Plate  1.  The  wells  sampled 
Included  78  monitoring  wells,  6  Area  D  extraction  wells  and  4  Area  C  extrac¬ 
tion  wells.  Of  the  78  monitoring  wells  sampled,  58  are  located  on  base  and  20 
are  located  off  base. 

Beginning  In  January  1989,  the  sampling  frequency  for  42  monitoring 
wells  was  reduced  from  quarterly  to  annually.  A  reduction  in  sampling  fre¬ 
quency  was  recommended  by  Radian  based  on  the  sampling  history  of  the  wells, 
location  of  the  wells  and  estimated  groundwater  flow  rates.  The  42  wells  now 
on  an  annual  sampling  schedule  all  have  a  consistent  sampling  history  of  no 
analytes  detected  or  unchanging  concentrations  of  analytes.  In  addition, 
these  wells  are  not  located  within  1,000  feet  of  active  water  supply  wells  or 
near  the  two  on-base  extraction  systems.  Groundwater  flow  rates  In  areas  away 
from  actively  pumped  wells  are  estimated  to  be  less  than  23  feet/month.  Based 
on  these  considerations,  annual  sampling  of  these  wells  will  yield  adequate 
data  on  groundwater  quality.  The  specific  wells  now  scheduled  for  annual 
sampling  are  listed  In  Appendix  A-1. 

Three  monitoring  wells  scheduled  to  be  sampled  during  January  could 
not  be  sampled  for  the  following  reasons: 

•  MU-53- -purge  and  bladder  pumps  detached  and  blocking  well; 

•  MU-74- -access  for  sampling  vehicle  blocked  by  muddy  conditions; 
and 
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•  MW- 76- -access  for  sampling  vehicle  blocked  by  muddy  conditions. 

All  groundwater  samples  collected  were  analyzed  using  United  States 
Environmental  Protection  Agency  (U.S.  EPA)  Solid  Waste  846  Methods  (U.S.  EPA 
Third  Edition,  1986) .  All  samples  collected  were  analyzed  using  a  shortened 
list  (Appendix  A-2)  of  Method  8010  compounds.  Selected  samples  were  analyzed 
using  Method  8020,  Method  6010,  Method  7196  and  Method  8240. 

A  list  of  wells  sampled  and  analyses  performed  during  January 
through  March  1989  is  presented  in  Table  1-1.  Locations  of  wells  are  shown  on 
Plate  1. 


A  summary  of  the  analytical  results  from  the  sampling  period  of 
January  through  March  1989  are  presented  in  Tables  1-2  and  1-3.  Contaminant 
levels  in  36  wells  exceeded  California  Department  of  Health  Services  (DHS) 
Action  Levels  and/or  U.S.  EPA  Primary  Maximum  Contaminant  Levels  (Table  1-6). 
These  wells  (26  monitoring  wells  and  10  extraction  wells)  are  located  on  base 
in  Areas  A,  B,  C,  and  D,  except  for  4  off-base  monitoring  wells  located  in  the 
Northwest  and  Southwest  Areas.  During  the  previous  sampling  period,  36  wells 
also  contained  contaminants  at  concentrations  above  drinking  water  standards. 

1.1  Results  of  Field  Activities 

Field  activities  include  measuring  water  levels,  monitoring  three 
parameters  during  purging  of  the  wells,  and  collecting  water  quality  samples. 
The  detailed  procedures  used  to  measure  water  levels  and  to  collect  water 
samples  are  described  in  the  Quality  Assurance  Project  Plan  (QAPP)  (Radian, 
April  1989).  Briefly,  after  purging  a  minimum  of  three  well  volumes,  measure¬ 
ment  of  the  pH,  temperature,  and  conductivity  is  used  to  verify  that  stagnant 
water  in  the  well  has  been  removed  and  fresh  formation  water  will  be  sampled. 
When  the  pH,  temperature,  and  conductivity  have  stabilized  after  purging  and 
immediately  prior  to  sample  collection,  the  well  is  considered  ready  to  be 
sampled. 


lqtrdasuFI/090689/hmai 


1-2 


■ 


TABLE  1-1.  WELLS  SAMPLED  AND  ANALYSES  PERFORMED, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 
JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 


XBsssassasK«SBBsxasBKMaa«assBsssssasBKasassssss3xasaassBsxx3sssx«ss3sseszKSBssss3sxssssa3sszsKasssxszs«sBEszsxs 


Well 

Date 

Method 

Nupber  * 

Saapled 

8010 

8020 

8240 

6010 

7196 

EW-73 

01/05/89 

X 

EW-73 

02/01/89 

X 

X 

EW-73 

03/01/89 

X 

X 

EW-83 

01/04/89 

X 

EW-S3 

02/02/89 

X 

EW-83 

03/01/89 

X 

EW-84 

01/10/89 

X 

X 

EW-84 

02/02/89 

X 

EW-84 

03/01/89 

X 

EW-8S 

01/04/89 

X 

EW-8S 

02/02/89 

X 

EW-8S 

03/01/89 

% 

EW-86 

01/04/89 

X 

EW-86 

02/02/89 

X 

EW-a6 

03/01/89 

X 

EW-87 

01/05/89 

X 

X 

EW-87 

02/02/89 

X 

EW-a7 

03/01/89 

X 

EW-137 

01/12/89 

X 

X 

X 

X 

EW-137 

02/02/89 

X 

X 

EW-137 

03/01/89 

X 

X 

EW-140 

01/12/89 

X 

X 

X 

X 

EU-140 

02/02/89 

X 

X 

EW-140 

03/01/89 

X 

X 

EW-141 

01/12/89 

X 

X 

X 

X 

EW-141 

02/02/89 

X 

X 

EW-141 

03/01/89 

X 

X 

EW-144 

01/18/89 

X 

X 

X 

X 

X 

EW-144 

02/02/89 

X 

X 

EW-144 

03/01/89 

X 

X 

MW- 10 

01/25/89 

X 

X 

MW-11 

01/31/89 

X 

X 

MW-12 

01/25/89 

X 

X 

X 

X 

MW- 14 

01/26/89 

X 

X 

MW-15 

01/25/89 

X 

X 

MW-20D 

01/23/89 

X 

X 

X 

MW-ZID 

01/23/89 

X 

X 

X 

MW-21S 

01/24/89 

X 

X 

X 

MW- 220 

01/12/89 

X 

X 

X 

MW-230 

01/09/89 

X 

X 

MW- 240 

01/13/89 

X 

*  The  lattara 

'S'  and  'D'  aaaoclatad  with 

the  monitoring  well 

1 

-1 

«» 

• 

• 

of  the  well 

identification 

notation  and  do  not  rafar 

to  laonltorlng 

zones  at  McClellan 

AFB. 

EW  >  Extraction  Wall 
MW  ■  Monitoring  Wall 


1-3 


I 


\ 


TABLE  1-1.  (continued) 


Well 

Bsssssssss: 

Date 

Method 

Ninber  * 

Sampled 

8010 

8020 

8240  6010 

7196 

MU- 250 

01/24/89 

X 

X 

X 

MU-260 

01/23/89 

X 

X 

MU- 280 

01/23/89 

X 

X 

X 

MU-33S 

01/11/89 

X 

X 

X 

X 

MU-41S 

01/16/89 

X 

X 

X 

X 

MU-44S 

01/18/89 

X 

X 

X 

MU-51 

01/06/89 

X 

MU- 52 

01/18/89 

X 

MU- 54 

01/17/89 

X 

HU- 55 

01/06/89 

X 

MU-57 

01/09/89 

X 

X 

MU- 58 

01/09/89 

X 

X 

MU-59 

01/05/89 

X 

MU-60 

01/13/89 

X 

X 

MU-61 

01/20/89 

X 

X 

MU-62 

01/11/89 

X 

X 

HU-63 

01/19/89 

X 

HU-64 

01/24/89 

X 

HU-70 

01/05/89 

X 

MU- 71 

01/30/89 

X 

X 

X 

MU- 72 

01/06/89 

X 

MU-75 

01/25/89 

X 

X 

X 

HU-88 

01/17/89 

X 

MU-89 

01/16/89 

X 

X 

MU-90 

01/16/89 

X 

X 

MU-91 

01/13/89 

X 

X 

X 

MU-92 

01/17/89 

X 

MU-104 

01/20/89 

X 

MU- 105 

01/17/89 

X 

X 

X 

MU-114 

01/20/89 

X 

MU-115 

01/16/89 

X 

X 

X 

HU- 120 

01/10/89 

X 

X 

MU- 121 

01/13/89 

X 

X 

MU- 122 

01/10/89 

X 

MU- 128 

01/12/89 

X 

X 

X 

HU- 129 

01/12/89 

X 

X 

MU- 130 

01/12/89 

X 

X 

X 

MU-131 

01/12/89 

X 

X 

MU- 132 

01/16/89 

X 

MU- 133 

01/19/89 

X 

X 

X 

HU-134 

01/16/89 

X 

X 

X 

MU- 135 

01/16/89 

X 

X 

X 

*  Iha  lattera  'S' 

and  'O'  associated  with 

the  monitoring  well  nuitiers  are  part  of  the  well 

identification 

notation  and  do 

not  refer 

to  monitoring 

zones  at  McClellan  AFB. 

EU  ■  Extraction  Well 
HU  *  Honitoring  Wall 
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TABLE  1-1.  <contiiuied) 


Well 

Nuaber  * 

Date 

Sampled 

8010 

8020 

Method 

8240 

6010 

7196 

MU-136 

01/26/89 

X 

X 

MU-13B 

01/12/89 

X 

X 

MU- 139 

01/16/89 

X 

X 

X 

HU-U2 

01/18/89 

X 

X 

X 

MU-U3 

01/18/89 

X 

X 

X 

HU- 1000 

01/09/89 

X 

MU- 1001 

01/17/89 

X 

HU- 1002 

01/13/89 

X 

MW- 1003 

01/17/89 

X 

MU- 1004 

01/17/89 

X 

X 

MU- 1005 

01/13/89 

X 

MU-1013 

01/18/89 

X 

-  X 

MU-1014 

01/24/89 

X 

X 

MW-101S 

01/10/89 

X 

MU-1016 

01/11/89 

X 

X 

MU-1019 

01/18/89 

X 

X 

X 

MU- 1020 

01/18/89 

X 

X 

MU- 1021 

01/19/89 

X 

X 

MU- 1022 

01/19/89 

X 

MW- 1023 

01/11/89 

X 

HU- 1024 

01/10/89 

X 

MU- 1025 

01/10/89 

X 

MU- 1037 

01/11/89 

X 

HU- 1033 

01/11/89 

X 

MU- 1039 

isssassssssss 

01/11/89 

X 

SSSCS33SS 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

H 

II 

II 

II 

II 

11 

H 

II 

II 

11 

II 

II 

*  The  letters  'S'  and  'O'  associated  with  the  monitoring  well  numbers  are  part  of  the  well  identification 
notation  and  do  not  refer  to  monitoring  zones  at  McClellan  AFB. 

EW  >  Extraction  Well 
MW  X  Monitoring  Well 
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The  results  of  field  data  collected  during  January  through  March 
1989  are  discussed  in  the  following  subsections. 

1.1.1  Groundwater  Levels 


The  results  of  water  level  measurements  in  January  1989  are  present¬ 
ed  in  Table  1-4.  These  water-level  data  were  used  to  generate  potentiometric 
surface  maps  for  three  of  the  four  monitoring  zones  currently  used  at 
McClellan  AFB.  The  four  current  monitoring  zones  are  the  shallow  monitoring 
zone  (above  -55  feet  mean  sea  level  [msl]).  middle  monitoring  zone  (between 
-55  and  -100  feet  msl),  deep  "A"  monitoring  zone  (between  -100  and  150  feet 
msl)  and  deep  "B"  monitoring  zone  (below  -150  feet  msl).  A  potentiometric  map 
was  not  produced  for  the  deep  "B"  monitoring  zone  because  there  are  only  four 
monitoring  wells  screened  in  this  zone. 

Based  on  the  evaluation  of  the  potentiometric  surface  maps  for  the 
three  monitoring  zones  (Plates  2-6),  there  have  not  been  significant  changes 
in  flow  directions  since  the  last  sampling  period.  The  effects  of  the  Area  C 
and  Area  D  extraction  systems  on  groundwater  flow  directions  are  discussed  in 
Section  2.0. 

1.1.2  Field  Parameters 


Results  of  pH,  conductivity,  and  temperature  measurements  taken 
during  the  January  through  March  sampling  period  are  presented  in  Table  1-5. 

1.2  Analytical  Results 

Samples  collected  from  monitoring  and  extraction  wells  during  this 
sampling  period  were  analyzed  using  SW-846  methods  8010,  8020,  8240,  6010  and 
7196.  Samples  from  36  wells  contained  contaminants  at  concentrations  above 
DHS  Action  Levels  and/or  U.S.  Primary  Maximum  Contaminant  Levels,  as  shown  in 
Table  1-6.  Although  this  is  the  same  number  of  wells  containing  concen¬ 
trations  above  drinking  water  standards  as  the  previous  samping  period,  some 
of  the  wells  are  different  as  sxmunarized  below: 
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TABLE  1-4.  MONTHLY  GROUNDWATER- LEVEL  DATA, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 
JANUARY  THROUGH  MAROH  1989,  McCLELLAN  AFB 


xsBsassBMSHssssssBBMassssaMsawassssxssasssassasassaaaisKaBssssaBsassssssssssssssssssssssssssssssssssssssssss 


Monitoring  Groundwater- Level  Elevation  (feet  above  mean  sea  level) 


Well  Current  Measurement  .  Previous  Measurement 

Number*  Area  01/03/89  -  01/05/89  09/29/88  -  09/30/88 


Shallow  Zon 

MW-10 

le  Monitoring  Wells: 

0 

-34.17 

-34.79 

MW-11 

D 

-33.57 

-33.85 

NW-12 

D 

-33.84 

-34.16 

NW-14 

D 

-34.05 

-35.32 

MW-IS 

D 

-33.71 

-34.78 

MW- 160 

OT 

-29.42 

-32.07 

MW-18S 

OT 

-31.05 

-30.88 

MW-21S 

C 

-33.28 

-32.50 

MW-31S 

OT 

NM  ** 

•31.85 

MW-33S 

0 

-35.04 

-34.67 

MU-36S 

C 

-31.91 

•3'1.80 

MU-41S 

B 

-38.58 

-38.89 

MU-44S 

0 

-32.57 

■32.08 

MW-49S 

OT 

-29.87 

-33.80 

MW-60 

0 

-33.00 

-32.44 

MU-61 

0 

-35.59 

•35.01 

MU- 62 

0 

-32.81 

•32.68 

MW-67 

A 

-32.10 

•33.78 

MW-68 

A 

-35.35 

-36.53 

MW- 88 

0 

-32.62 

-33.08 

MW- 89 

0 

-33.47 

•34.05 

MU-90 

0 

-33.45 

•34.54 

MW-91 

0 

-33.02 

-33.93 

MU-92 

D 

-33.19 

•33.58 

MU-101 

OT 

-29.32 

-35.44 

MU- 102 

OT 

-27.62 

■28.03 

MU- 106 

OT 

-30.17 

-30.41 

MU- 107 

0 

-31.14 

-31.28 

MU-110 

0 

-30.09 

-30.10 

MU-111 

C 

nm' 

•31.72 

MU-114 

0 

-33.66 

•33.29 

MU- 116 

OT 

-35.82 

•35.21 

MU- 120 

B 

-36.25 

■36.78 

MU- 128 

0 

-35.36 

■35.08 

MU-131 

0 

-36.12 

■35.59 

MU- 139 

c 

-37.03 

■36.81 

MU- 1002 

NU 

-32.37 

■32.76 

MU- 1004 

NW 

-31.87 

■32.57 

a  The  letters  'S'  and  'D'  associated  with  monitoring  well  nutbers  are  part  of  the  well  identification 
natation  and  do  not  refer  to  monitoring  zones  at  McClellan  AFB. 
b  Well  is  dry. 
c  No  access  to  well. 

NM  a  Not  swasured 

OT  ■  Other  On- Bass  Areas  SE  >  Southeast  area 

NE  «  Northeast  area  SW  «  Southwest  area 

NW  ■  Northwest  area  W  *  West  ares 
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Table  1-4.  (Continued) 


Monitoring 

Uell 

Number  * 

Area 

Groundwater-Level  Elevation 

Current  Measurement  . 

01/03/89  -  01/05/89 

(feet  above  mean  sea  level 
--  Previous  Measurement 
09/29/88  •  09/30/88 

shallow  Zone  Monitoring  Wells: 

NW-1005 

NW 

-31.80 

-32.96 

MU- 1009 

NU 

-30.70 

-29.76 

MU-1011 

SW 

-38.44 

-37.90 

MU-1012 

NT 

-23.36 

-24.41 

MU-1013 

SE 

-40.14 

•40.51 

MU- 1014 

SE 

-37.05 

-36.53 

MW-1016 

su 

-41.96 

■43.05 

MU-1017 

u 

-32.51 

-31.96 

MW-1018 

u 

-32.25 

-30.63 

MW-1019 

NU 

-29.37 

-26.70 

MU- 1020 

SU 

-41.66 

•42.45 

MU- 1021 

SU 

-42.46 

-42.93 

MU- 1023 

su 

-43.21 

-42.70 

MU- 1026 

NU 

-31.46 

-31 .89 

MU- 1029 

NU 

•30.47 

-30.25 

MU- 1033 

U 

-34.23 

-33.97 

MU- 1036 

U 

•28.97 

•28.20 

MU- 1037 

SE 

-27.98 

-29.20 

MU- 1041 

NU 

•31.10 

•32.20 

Middle  Zone  Monitoring  Wells: 

MU-17D 

OT 

-32.44 

•33.33 

MW- 180 

OT 

-31.20 

-32.70 

MU- 190 

D 

•32.74 

-33.75 

MU- 200 

C 

•34.11 

-34.63 

MW-210 

C 

•33.95 

•33.65 

HU- 230 

B 

-40.34 

•47.46 

HU- 240 

OT 

•45.57 

•44.46 

HU- 250 

A 

-36.22 

•35.70 

MU- 260 

A 

•35.81 

NH  b 

HU-27D 

A 

-33.41 

-37.93 

HU- 280 

SE 

•33.01 

-34.21 

MW-29D 

OT 

-30.69 

•34.36 

MU- 52 

0 

-32.64 

•33.74 

MU- 54 

D 

-33.62 

•33.90 

MU- 55 

0 

-34.42 

•35.12 

MU-57 

D 

-33.39 

•35.01 

HU-69 

A 

-39.66 

•40.98 

MU-70 

0 

-33.19 

•33.76 

a  The  tettera  'S'  and  'O'  associated  uith  monitoring  uell  mntsers  are  part  of  the  well  identification 

notation  and  do  not  refer  to  annitoring  zones  at  McClellan  AFB. 

b  Monitoring  msU  was  added  to  netuork  in  January,  1989. 

NM  ■  Not  awasurod 

OT  ■  Other  On-Base  Areas  SE  «  Southeast  area 

NE  >  Northeast  ares  SW  >  Southwest  area 

NW  ■  Northwest  area  U  ■  West  area 


1-11 


IP  •  ‘ 


Table 

1-4. 

(Continued) 

Monitoring 

Well 

Nueber  * 

Area 

Groundwater -  Level 

Current  Measurement 

01/03/89  -  01/05/89 

Elevation  (feet  above  mean  sea  level) 

.  Previous  Measurement 

09/29/88  -  09/30/88 

Middle  Zone  Monitorino-Wel Is: 

MW- 71  A 

-32.42 

■36.92 

MW- 72 

0 

■34.25 

-34.84 

MW- 74 

NW 

-34.46 

-35.16 

MW- 75 

C 

-35.06 

-34.54 

MW- 76 

NW 

-34.21 

-34.73 

MW- 100 

OT 

-29.46 

-36.11 

MW- 103 

OT 

-28.55 

-33.27 

MW-108 

C 

-32.24 

-32.63 

MW-113 

C 

NM 

-32.16 

MW-115 

C 

-34.97 

•34.57 

MW- 121 

B 

■38.58 

•39.73 

MW-129 

C 

-35.81 

•35.58 

MW- 135 

C 

-38.10 

-38.17 

MW- 1000 

SW 

-41.53 

-42.33 

MW- 1003 

NW 

-31.86 

-32.59 

MW-1010 

NW 

-31.47 

-33.12 

HW-1015 

SW 

■42.02 

■43.26 

MW- 1022 

SW 

-47.51 

NM  ® 

MW- 1024 

SW 

-43.63 

•43.13 

MW- 1027 

NW 

•31.96 

-32.90 

MW- 1030 

NW 

-30.85 

•30.65 

MW- 1032 

W 

•31.72 

•31.25 

MW- 1034 

W 

NM  * 

-34.34 

MW- 1038 

SE 

-35.36 

-43.23 

MW- 1042 

NW 

-31.32 

-32.43 

Deeo  "A"  Zone  Monitorino  Wells: 

MW- 220  C 

•37.14 

•37.63 

MW-51 

D 

•32.85 

•33.87 

MW- 58 

0 

•32.73 

•33.67 

MW- 59 

0 

-32.70 

•33.71 

MW-63 

B 

•41.26 

-44.63 

MW-64 

B 

•44.62 

NM*^ 

MW- 66 

B 

-50.19 

•50.91 

MW- 104 

0 

•31.92 

33.32 

MW-105 

0 

-33.51 

-33.94 

MW-109 

C 

•32.86 

32.87 

MW-112 

C 

NM  ^ 

-32.43 

MW- 122 

B 

-42.05 

-42.27 

a  Thi  lattara  'S'  and  'O'  aaaociated  with  monitoring  well  nuitoers  are  part  of  the  well  identification 
notation  and  do  not  refer  to  monitoring  zonea  at  McClellan  AFB. 
b  No  accaaa  to  well, 
c  Accaaa  hole  blocked. 

d  Monitoring  well  waa  added  to  network  in  January,  1989. 

NH  ■  Not  meaaured 

OT  ■  Other  0n-8aae  Areaa  SE  •  Southeast  area 

NE  «  Northeaat  area  SU  •  Southwest  area 

NU  ■  Northwest  area  U  >  West  area 
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Table  1-4.  (Continued) 


sMSSsxxamassMSSSMSSsasssscsxsssasxsBassaasassxasasssssssssasssBBSSSKsssxsxssssBBaxssssssssssssssssssssssss 


Nonitoring 

Well 

Nimter  * 

Area 

Groundwater-Level 

Current  Measurement 

01/03/89  -  01/05/89 

Elevation  (feet  above  mean  sea  level) 

.  Previous  Measurement 

09/29/88  -  09/30/88 

Deep  "A"  Zone  Monitoring  Wells: 

MW- 130  C 

-37.77 

-38.42 

MW-134 

C 

-38.23 

-39.10 

MW- 142 

C 

-37.76 

-38.34 

MW- 143 

C 

-36.55 

-37.20 

'J-1001 

NU 

-31.80 

-32.69 

MU- 1025 

SU 

-45.32 

-46.29 

MW- 1028 

NU 

-31.55 

•33.32 

MU- 1031 

NU 

-27.79 

-31.08 

MU- 1035 

U 

NM^ 

-34.94 

MU- 1039 

SE 

-35.48 

-43.82 

MU- 1040 

NT 

-28.75 

•38.55 

MW- 1043 

NU 

-31.29 

-32.62 

Deeo  "B"  Zone  Mon i tori no  Wells; 

MU- 132  B 

-43.94 

-46.68 

MU- 133 

C 

-38.92 

•40.81 

MU-136 

C 

-37.80 

-39.12 

MU- 138 

C 

-36.97 

•39.00 

Extraction  Wells; 

EW-73 

0 

-42.98 

nh' 

EU-83 

0 

-36.84 

MM  ® 

EW-84 

0 

-39.02 

nm 

EU-85 

0 

-34.79 

■42.96 

EU-86 

0 

-35.24 

•41.84 

EU-87 

aaasBaaaasBaaaaaaa 

0  -33.87 

BaaaaaaBaaasBssaaaBBaaaaaasaaaBSBaaasssB: 

•37.83 

a  Ths  letters  'S'  and  'O'  associated  with  monitoring  well  numbers  are  part  of  the  well  identification 
notation  and  do  not  refer  to  monitoring  zones  at  HcClellan  4FB. 
b  Access  hole  blocked. 

c  Sotnding  tube  blocked  with  unknown  obstruction. 

NH  s  Not  measured 

OT  *  Other  On-Base  Areas  SE  -  Southeast  area 

NE  *  Northeast  area  SU  e  Southwest  area 

NW  >  Northwest  area  W  -  West  area 


TABLE  1-S.  RESULTS  OF  FIELD  MEASUREMEHTS  (pH,  CONDUCTIVITY,  AND  TEMPERATURE) 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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TABLE  1-6 


.  UELLS  CONTAINING  ANALYTES  AT  CONCENTRATIONS  EXCEEDING 
STATE  AND  FEDERAL  DRINKING  WATER  STANDARDS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM, 

JANUARY  THROUGH  MARCH  1989,  HcCLELLAN  AFB 


Field  DHS  U.S.  EPA 
Well  Date  Duplicate  Action  Primary 
NiMber  Saapled  Area  Method  Analyte  Detected  Analysis  Lab  Concentration  Level  MCL 


EW-73  01/05/89  0 

8240 

Vinyl  chloride 

SAC 

2100 

2 

1 

1 , 1  - D i ch 1 oroethene 

SAC 

9900 

6 

7 

1 , 1 -Oichloroethane 

SAC 

800 

20 

NE 

Total  1,2-Oichloroethene 

SAC 

1100 

16 

NE 

1,1,1-Trichloroethane 

SAC 

810 

200 

200 

Tri chi oroethene 

SAC 

1300 

5 

5 

EW-73  02/01/89  D 

8010 

Vinyl  chloride 

SAC 

1500P 

2 

1 

Methylene  chloride 

SAC 

1300P 

40 

NE 

1 , 1 -Dichloroethene 

SAC 

7000P 

6 

7 

1,1-Oichloroethane 

SAC 

800P 

20 

NE 

Total  1,2 -Dichloroethene 

SAC 

730P 

16 

NE 

1,1, 1  -Trichloroethane 

SAC 

790P 

200 

200 

Tri chi oroethene 

SAC 

HOOP 

5 

5 

EW-73  03/01/89  0 

8010 

Vinyl  chloride 

SAC 

1000P 

2 

1 

1 , 1 -Dichloroethene 

SAC 

5400P 

6 

7 

1,1 -Dichloroethene 

SAC 

930P 

20 

NE 

Total  1, 2-0 icht oroethene 

SAC 

740P 

16 

NE 

1 , 1 , 1  - Tr i ch t oroethane 

SAC 

930P 

200 

200 

Trichloroethene 

SAC 

690P 

5 

5 

8020 

Toluene 

SAC 

220C 

100 

NE 

EW-83  01/04/89  0 

8010 

1 ,1  -Dichloroethene 

SAC 

390P 

6 

7 

Trichloroethene 

SAC 

41P 

5 

5 

EW-83  02/02/89  0 

8010 

Methylene  chloride 

SAC 

150C 

40 

NE 

1 , 1  -D  i  ch  loroethene 

SAC 

650C 

6 

7 

Tet rach 1 oroethene 

SAC 

7.8C 

4 

NE 

EW-83  03/01/89  0 

8010 

1 , 1  - D i ch loroethene 

SAC 

410P 

6 

7 

Trichloroethene 

SAC 

42P 

5 

5 

EW-84  01/10/89  0 

8010 

Vinyl  chloride 

FDA  SAC 

410P 

2 

1 

Methylene  chloride 

FDA  SAC 

40P 

40 

NE 

1,1 -Diehl oroethene 

FDA  SAC 

1200P 

6 

7 

1,1-Oichloroethane 

FDA  SAC 

240P 

20 

NE 

All  units  are  ug/l. 

FDA  »  First  part 

of  field 

duplicate  sample 

EW  «  Extraction  welt 

C  «  Presence  of  analyte 

.'onfirmed  by  second 

NE  <■  Not  established 

P 

or  PC  *  Identity  previously 

conf  i  rtned 

SAC  *  Radian  Analytical 

Services,  Sacraaiento 
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TABLE  1-6.  (continued) 


V 


Well 

Number 

Date 

Sampled 

Area 

Method 

Analyte  Detected 

Field 

Duplicate 

Analysis 

Lab 

Concentration 

DHS 

Action 

Level 

U.S.  EPA 

Primary 

HCL 

EU-84 

01/10/89 

D 

8010 

Total  1 ,2-Oichloroethene 

FDA 

SAC 

230P 

16 

NE 

1 , 2 -D i ch 1 oroethane 

FDA 

SAC 

65P 

1 

5 

Trichloroethene 

FDA 

SAC 

980P 

5 

5 

Vinyl  chloride 

FDB 

SAC 

620P 

2 

1 

1,1-Dichloroethene 

FDB 

SAC 

2000P 

6 

7 

1 ,1  -Diehl oroethane 

FDB 

SAC 

370P 

20 

NE 

Total  1,2-Dichloroethene 

FDB 

SAC 

210P 

16 

NE 

1 ,2-Oichloroethane 

FDB 

SAC 

S6P 

1 

5 

1 , 1 , 1 • T r i ch 1 oroethane 

FDB 

SAC 

210P 

200 

200 

Trichloroethene 

FDB 

SAC 

'  1600P 

5 

5 

EW-8A 

02/02/89 

D 

8010 

Vinyl  chloride 

SAC 

440C 

2 

1 

Methylene  chloride 

SAC 

56C 

40 

NE 

1,1-Oichloroethene 

SAC 

1300C 

6 

7 

1 , 1  -Dichloroethane 

SAC 

207C 

20 

NE 

Total  1,2-Dichloroethene 

SAC 

220C 

16 

NE 

1,2 -Diehl oroethane 

SAC 

120C 

1 

5 

Trichloroethene 

SAC 

1200C 

5 

5 

EU-S4 

03/01/89 

0 

8010 

Vinyl  chloride 

SAC 

350C 

2 

1 

1,1-Diehloroethene 

SAC 

8600 

6 

7 

1,1 -Dichloroethane 

SAC 

180C 

20 

NE 

Total  1 ,2-Oichloroethene 

SAC 

190C 

16 

NE 

1 ,2-Dichloroethane 

SAC 

HOC 

1 

5 

Trichloroethene 

SAC 

720C 

5 

5 

EU-85 

01/04/89 

D 

8010 

1 , 1  -  D  i  ch  1  oroethene 

SAC 

600C 

6 

7 

1,2 -Dichloroethane 

SAC 

13C 

1 

5 

Trichloroethene 

SAC 

400C 

5 

5 

EW-8S 

02/02/89 

0 

8010 

Methylene  chloride 

SAC 

92P 

40 

NE 

1 , 1 -Dichloroethene 

SAC 

880P 

6 

7 

Trichloroethene 

SAC 

660P 

5 

5 

EW-85 

03/01/89 

D 

8010 

1,1-Dichloroethene 

SAC 

550P 

6 

7 

1,1 -Dichloroethane 

SAC 

26P 

20 

NE 

Trichloroethene 

SAC 

330P 

5 

5 

EW-86 

01/04/89 

0 

8010 

1,1-Dichloroethene 

SAC 

loop 

6 

7 

Trichloroethene 

SAC 

42P 

5 

5 

AU  units  are  ug/t.  FDA  •  First  part  of  field  duplicate  sample 

EU  *  Extraction  well  FDB  ■  Second  part  of  field  duplicate  sample 

NE  ■  Not  established  C  *  Presence  of  analyte  confirmed  by  second  column 

SAC  ■  Radian  Analytical  Services,  Sacramento  P  or  PC  ■  Identity  previously  confirmed 
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TABLE  1-6.  (continued) 


Field  DHS  U.S.  EPA 


Uell 

Number 

Date 

Sampled 

Area 

Method 

Analyte  Detected 

Duplicate 

Analysis 

Lab 

Concent rati 

Action 

on  Level 

Primary 

MCL 

EU-86 

02/02/89 

0 

8010 

1,1-Oichloroethene 

SAC 

74P 

6 

7 

Trichloroethene 

SAC 

40P 

5 

5 

EW-86 

03/01/89 

0 

8010 

1 , 1  -Oichloroethene 

SAC 

56P 

6 

7 

Trichloroethene 

SAC 

25P 

5 

5 

EU-87 

01/05/89 

D 

8010 

1 , 1 -Oichloroethene 

SAC 

loop 

6 

7 

Trichloroethene 

SAC 

39P 

5 

5 

EU-87 

02/02/89 

0 

8010 

1 , 1  -  0  i  ch  1  oroethene 

SAC 

-  140C 

6 

7 

Trichloroethene 

SAC 

58C 

5 

5 

EU-87 

03/01/89 

0 

8010 

1 , 1  -  0  i  ch  1  oroethene 

SAC 

100C 

6 

7 

Trichloroethene 

SAC 

36C 

5 

5 

EU-137 

01/12/89 

C 

8010 

Trichloroethene 

SAC 

490C 

5 

5 

EU-137 

02/02/89 

C 

8010 

Trichloroethene 

SAC 

480C 

5 

5 

EU-137 

03/01/89 

C 

8010 

Trichloroethene 

SAC 

31  OP 

5 

5 

EU-UO 

01/12/89 

c 

8010 

Total  1 ,2-Oiehloroethene 

SAC 

28C 

16 

NE 

Trichloroethene 

SAC 

140C 

5 

5 

EU-UO 

02/02/89 

c 

8010 

Total  1 ,2-Oichloroethene 

SAC 

30C 

16 

NE 

Trichloroethene 

SAC 

160C 

5 

5 

EU-140 

03/01/89 

c 

8010 

Total  1 ,2- Oichloroethene 

SAC 

25C 

16 

NE 

Trichloroethene 

SAC 

93C 

5 

5 

EU-U1 

01/12/89 

c 

8010 

Total  1 ,2-Oichloroethene 

SAC 

26C 

16 

NE 

Trichloroethene 

SAC 

230C 

5 

5 

EU-H1 

02/02/89 

c 

8010 

Total  1 ,2-Oichloroethene 

SAC 

20C 

16 

NE 

Trichloroethene 

SAC 

210C 

5 

5 

EU-141 

03/01/89 

c 

8010 

Trichloroethene 

SAC 

120P 

5 

5 

EU-144 

01/18/89 

c 

8010 

Trichloroethene 

SAC 

310C 

5 

5 

8240 

Trichloroethene 

SAC 

360 

5 

5 

All  units  are  ug/l. 

C  »  Presence 

of  analyte 

confirmed  by  second  column 

EW  »  Extraction  well  P  or  PC  ■  Identity  previously  confirmed 

NE  *  Not  established 

SAC  *  Radian  Analytical  Services,  Sacramento 
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Well 

Number 

Date 

Sampled 

Area 

Method 

Analyte  Detected 

Field 

Duplicate 

Analysis 

Lab 

Concentration 

DHS 

Action 

Level 

U.S.  EPA 
Primary 
MCL 

EU-144 

02/02/89 

C 

8010 

Trichloroetherm 

SAC 

340C 

5 

5 

EW-144 

03/01/89 

C 

8010 

Trichloroethene 

SAC 

240C 

5 

5 

MW-IO 

01/25/89 

0 

8010 

Vinyl  chloride 

SAC 

73C 

2 

1 

1,1-Dichloroethene 

SAC 

840C 

6 

7 

1,1-Oichloroethane 

SAC 

HOC 

20 

NE 

Total  1,2-Dichloroethene 

SAC 

130C 

16 

NE 

1 , 2 - 0 { ch loroethane 

SAC 

250C 

1 

5 

Trichloroethene 

SAC 

.  1300C 

5 

5 

1 ,2-Dichlorobenzene 

SAC 

HOC 

130 

NE 

8020 

1 , 2  -  D  i  ch  1  orobenzerut 

SAC 

HOP 

130 

NE 

MW-11 

01/31/89 

0 

8010 

1,1-Dichloroethef»e 

SAC 

19000C 

6 

7 

1,1-Dich loroethane 

SAC 

270C 

20 

NE 

Total  1,2-Dichloroethene 

SAC 

190C 

16 

NE 

1 , 1 , 1 -Trichloroetharre 

SAC 

5600C 

200 

200 

Trichloroethene 

SAC 

2900C 

5 

5 

MU-12 

01/25/89 

0 

8010 

1,1-Dichloroethene 

SAC 

2600P 

6 

7 

1,1,1 -Trichloroethene 

SAC 

360P 

200 

200 

Trichloroethene 

SAC 

590P 

5 

5 

Tet rach 1 oroethene 

SAC 

38P 

4 

NE 

MW-H 

01/26/89 

D 

8010 

1,1 -Diehl oroethene 

SAC 

4600C 

6 

7 

1 , 2  -  D  i  ch  1  oroethene 

SAC 

34C 

1 

5 

1,1, 1  -  Trichloroethene 

SAC 

2300C 

200 

200 

Trichloroethene 

SAC 

4100C 

5 

5 

MU- 15 

01/25/89 

0 

8010 

1 ,1  -Oichloroethene 

SAC 

580C 

6 

7 

Trichloroethene 

SAC 

340C 

5 

5 

MW-260 

01/23/89 

A 

8010 

Trichloroethene 

SAC 

22C 

5 

5 

MU-33S 

01/11/89 

C 

8010 

Methylene  chloride 

SAC 

1100U 

40 

NE 

Total  1,2-Dichtoroethene 

SAC 

580P 

16 

NE 

1 , 2 - D i ch 1 oroethene 

SAC 

200P 

1 

5 

Trichloroethene 

SAC 

17000P 

5 

5 

MU-41$ 

01/16/89 

8 

8010 

Trichloroethene 

SAC 

3300C 

5 

5 

All  unit*  ar*  ug/l.  C  «  Prcsenc*  of  analyte  confirmed  by  second  column 

EU  ■  Extraction  well  P  or  PC  «  Identity  previously  confirmed 

MW  ■  Monitoring  well  U  ■  Unconfirmed,  second  column  not  requested 

ME  ■  Not  established 

SAC  ■  Radian  Analytical  Services,  Sacramento 
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TABLE  1-6.  (continued) 


ssssssatsssss: 

Well 

Nunber 

sassssaaas 

Date 

Sampled 

aaaaaa 

Area 

aaaaaaas 

Method 

saaaaaaaaaaaaaaaaaaaasaaasa 

Analyte  Detected 

Field 

Duplicate 

Analysis 

saaaaa 

Lab 

Concentration 

saasaaaaa 

OHS 

Action 

Level 

U.S.  EPA 

Primary 

MCL 

MW-41S 

01/16/89 

B 

8010 

Tetrachloroetherve 

SAC 

240C 

4 

NE 

HU-44S 

01/18/89 

C 

6010 

Chromiifn 

SAC 

55 

NE 

50 

MW-61 

01/20/89 

C 

8010 

Trichloroethene 

SAC 

12C 

5 

5 

MU-63 

01/19/89 

B 

8010 

Total  1 ,2-Dichloroethene 

FDA 

SAC 

29C 

16 

NE 

Trichloroethene 

FDA 

SAC 

55C 

5 

5 

Total  1 ,2-Dichloroethene 

FDB 

SAC 

31C 

16 

NE 

Trichloroethene 

FDB 

SAC 

-  59C 

5 

5 

MW-72 

01/06/89 

D 

8010 

1,1-Dichloroethene 

SAC 

370P 

6 

7 

1,1-Dichloroethane 

SAC 

49P 

20 

NE 

Total  1,2-Oiehloroethene 

SAC 

34P 

16 

NE 

1 ,2-Dichloroethane 

SAC 

130P 

1 

5 

Trichloroethene 

SAC 

550P 

5 

5 

MU-75 

01/25/89 

C 

8010 

Trichloroethene 

SAC 

12C 

5 

5 

MU-89 

01/16/89 

0 

8010 

1 ,1-Oiehloroethene 

SAC 

6.2C 

6 

7 

MU- 120 

01/10/89 

B 

8010 

Trichloroethene 

FDB 

SAC 

5. 1C 

5 

5 

MU- 128 

01/12/89 

C 

8010 

Methylene  chloride 

SAC 

800C 

40 

NE 

Total  1,2-Dichloroethene 

SAC 

190C 

16 

NE 

Trichloroethene 

SAC 

17000C 

5 

5 

MU-129 

01/12/89 

C 

8010 

Trichloroethene 

FDA 

SAC 

170C 

5 

5 

Trichloroethene 

FDB 

SAC 

140C 

5 

5 

MU-131 

01/12/89 

C 

8010 

Total  1,2-Dichloroethene 

SAC 

19P 

16 

NE 

Trichloroethene 

SAC 

90P 

5 

5 

HU- 132 

01/16/89 

B 

8010 

Total  1,2-Dichloroethene 

SAC 

25C 

16 

NE 

Trichloroethene 

SAC 

82C 

5 

5 

MU- 135 

01/16/89 

c 

8010 

Trichloroethene 

SAC 

25C 

5 

5 

NU-136 

01/26/89 

c 

8010 

Trichloroethene 

SAC 

230C 

5 

5 

MU- 139 

01/16/89 

c 

8010 

Total  1,2-Dichloroethane 

SAC 

26C 

16 

NE 

All  unite  are  ug/l.  FDA  *  First  part  of  field  duplicate  satnple 

HW  ■  Monitoring  well  FOB  >  Second  part  of  field  duplicate  sainple 

ME  ■  Not  aatabliahad  C  ■  Presence  of  analyte  confirined  by  second  column 

SAC  ■  Radian  Analytical  Services,  Sacramanto  P  or  PC  ■  Identity  previously  confirmed 
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TABLE  1-6.  (continued) 


sxxssxssssxsassssxsxsxssssss=x=33sssxxxBaK3sxs«BS«assssBsa:sz3rxaBSBCss3sssssss=ss=r::=sss;s===5ssssxs=ssSB=s5====s=== 


Field  DHS  U.S.  EPA 


Uel 1  Date 

Nimber  Sampled 

Area 

Method 

Analyte  Detected 

Duplicate 

Analysis 

Lab 

Concentration 

Action 

Level 

Primary 

MCL 

MW- 139  01/16/89 

C 

8010 

1 , 2 - 0 i ch 1 oroc thane 

SAC 

1.1C 

1 

5 

Trichloroethene 

SAC 

95C 

5 

5 

6010 

Cadaiifa 

SAC 

33 

NE 

10 

MU- 1004  01/17/89 

NU 

8010 

1 , 1  -0 i ch loroethene 

SAC 

7. OP 

6 

7 

MW- 1005  01/13/89 

NU 

8010 

1,1-Dichloroethene 

SAC 

20C 

6 

7 

Trichloroethene 

SAC 

5.2C 

5 

5 

MU- 1021  01/19/89 

SU 

8010 

Trichloroethene 

SAC 

-  15C 

5 

5 

MU- 1022  01/19/89 

SU 

8010 

Trichloroethene 

FDA 

SAC 

9. 1C 

5 

5 

Trichloroethene 

FDB 

SAC 

IOC 

5 

5 

All  ulits  are  ug/l. 

HW  «  Monitoring  well 
NU  ■  Northwest  area 

SAC  *  Radian  Analytical  Services,  Sacramento 


FDA  = 
FOB  * 
C  = 
P  or  PC  » 
SW  « 


First  part  of  field  duplicate  sample 
Second  part  of  field  duplicate  sample 
Presence  of  analyte  confirmed  by  second  column 
Identity  previously  confirmed 
Southwest  area 


•  3  wells  were  not  sampled  this  time  (MW-27D,  MM-74,  and  MM-76) ; 

e  1  well  contained  contaminants  below  state  and  federal  drinking 

water  standards  during  this  sampling  period  (MM-55); 

e  2  wells  that  were  not  sampled  last  quarter  contained  contami¬ 
nants  above  standards  during  this  sampling  period  (MW-11  and 
EW-144) ;  and 

a  2  wells  contained  contaminants  above  drinking  water  standards 
during  this  sampling  period  (MW-44S  and  MW-89). 

Both  MW-44S  and  MW-89  have  contained  contaminants  above  drinking 
water  standards  during  previous  sampling  rounds  (Appendix  A-3).  Trichloro- 
ethene  (TCE)  concentrations  were  above  drinking  water  standards  in  33  of  the 
36  wells  containing  contaminants  above  drinking  water  standards.  The  concen¬ 
trations  of  TCE  detected  in  the  wells  sampled  during  this  sampling  period  are 
shown  for  each  monitoring  zone  on  Plates  7,  8,  and  9.  Deep  "B"  zone  moni¬ 
toring  wells  are  also  included  on  Plate  9. 

In  general,  the  analytical  results  indicate  that  contaminants 
continue  to  be  detected  in  the  same  wells.  There  have  been  some  significant 
changes  in  contaminant  concentrations  in  several  wells.  Samples  from  MW-55,  a 
middle  zone  monitoring  well  located  in  Area  D  have  shown  significant  decreases 
for  five  Method  8010  analytes.  These  analytes  (TCE,  total  1,2-dichloroethene, 
1, 1-dichloroethane,  1, 1-dichloroethene  and  1,2-dichloroethane)  have  been 
decreasing  over  the  past  several  sampling  events  and  are  now  below  drinking 
water  standards.  Three  other  wells  in  Area  D  have  also  shown  significant 
decreases  in  contaminant  concentrations.  These  wells,  MH-10,  )N-12  and  MW-15 
are  all  screened  in  the  shallow  monitoring  zone.  In  Area  B,  the  TCE 
concentration  in  MW-41S  increased  from  2,900  to  3,300  ug/L.  This  is  compared 
to  the  first  quarter  of  1988  when  TCE  concentrations  were  140  ug/L.  In  the 
Southwest  area,  low  levels  (0.32  ug/L)  of  TCE  were  detected  in  MW-1020. 
Trichloroethene  has  been  detected  in  this  shallow  zone  monitoring  well  during 
one  other  sampling  event,  fourth  quarter  1987. 
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1.2.1  Siiimnflrv  of  QA/OC  Data 

The  QA/QC  data  presented  In  this  report  have  been  evaluated  in  terms 
of  the  data  quality  objectives  specified  in  Section  4.0  of  the  McClellan  AFB 
Quality  Assurance  Project  Plan  (Radian,  April  1989).  These  objectives  specify 
performances  of  each  method  in  terms  of  accuracy,  precision  and  completeness. 
The  data  quality  objectives  for  precision  are  a  relative  percent  difference 
(RPD)  of  less  than  or  equal  to  50  percent  for  field  duplicate  samples,  and 
an  RPD  of  less  than  or  equal  to  30  percent  for  laboratory  duplicate  analyses . 
The  objectives  for  accuracy  are  analyte-specific  and  are  listed  in  each  method 
standard  operating  procedure.  The  objective  for  completeness  is  to  have 
greater  than  90  percent  of  all  data  reported  as  valid.  The  objective  for 
comparability  and  representativeness  are  more  a  function  of  the  sampling 
program  and  can  be  evaluated  only  in  terms  of  the  objectives  of  the  program. 
However,  comparability  is  achieved  by  using  standard  methods  of  sampling  and 
analysis,  reporting  in  standard  units,  and  using  standard  and  comprehensive 
reporting  formats. 

There  were  no  significant  problems  in  overall  quality  control,  as 
shown  in  the  summary  of  QA/QC  procedures  presented  in  this  report.  A  summary 
of  the  overall  QC  data  and  results  is  presented  in  Table  1-7,  and  Table  1-8 
summarizes  the  qualified  data.  The  term  "qualified  data"  refers  to  data  that 
do  not  meet  the  data  quality  objectives  of  the  program.  Valid  data  meet  the 
data  quality  objectives  of  the  program.  Table  1-9  summarizes  the  holding 
times  for  samples  prior  to  analyses . 

More  than  99  percent  of  the  data  have  been  validated  and  are 
unqualified;  the  exceptions  are  noted  in  Table  1-8.  The  objectives  for 
accuracy,  precision,  and  completeness  were  met.  The  required  holding  times 
were  met.  All  out -of- control  data  were  qualified  as  estimated.  Out  of  a 
to'tal  of  approximately  9,100  individually  detected  and  non-detected  analytical 
results,  79  detected  results  were  qualified.  The  completeness  objective  of  90 
percent  valid  data  has  been  attained. 
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TABLE  1~7.  SUMMARY  OF  QUALITY  CONTROL  RESULTS  GROUNDWATER  SAMPLING 
AND  ANALYSIS  PROGRAM.  JANUARY  -  MARCH  1989 


SW-846 

Method 

Number 

Performed 

Compound 

(Number  of  Occurrences) 

Range  of  Results 

Reagent  Blanks 

8010 

24 

N.D. 

N.A. 

8020 

16 

N.D. 

N.A. 

8240 

2 

N.D. 

N.A. 

6010 

14 

Zinc  (12) 

Calcium  (8) 

Iron  (13) 

Magnesium  (1) 

Sodium  (6) 

Silicon  (3) 

0.002  -  0.037  mg/L 
0.012  -  1.2  mg/L 
0.009  -  0.07  mg/L 
0.26  mg/L 
0.055  -  0.25  mg/L 
0.08  -  0.088  mg/L 

7196 

11 

N.D. 

N.A. 

Trip  Blanks 

8010 

6 

Trichloroethene  (1)® 

0.22  ug/L 

Ambient  Blanks 

8010 

8 

Methylene  Chloride  (2) 

1.6  -  1.7  ug/L 

8020 

1 

N.D. 

N.A. 

Equipment  Blanks 

8010 

6 

Methylene  Chloride  (2) 

0.42  -  0.47  ug/L 

(Continued) 


N.A  =  Not  applicable. 

N.D.  =  Not  detected. 

Detected  concentration  did  not  affect  field  sample  results.  Occurrence 
probably  due  to  random  contamination  during  sample  preparation  or  handling. 
Corrective  action  taken  was  notification  of  sampling  crew. 
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TABLE  1-7.  (Continued) 


Range 

Results 

of 

Acceptance 

Not 

SW-346 

Number 

Results 

Criteria 

MeetinR 

Method 

Performed 

Compound 

(RPD  %) 

(RPD  %) 

Criteria^ 

Duplicate  Samples 

8010 

6 

8  compounds 

0  - 

48 

50 

0 

6010 

5 

13  Metals 

0  - 

165 

50 

6 

7196 

1 

Chromium  VI 

N.( 

■* 

50 

0 

Matrix 

Spike  Duplicate 

8010 

11 

3  compounds 

0  - 

35 

30 

2 

8020 

4 

3  compounds 

1  - 

13 

30 

0 

Matrix 

Spike 

8010 

9 

1, 1-Dichloroethene 

58  - 

97 

28  - 

167 

0 

10 

Trichlorobenzene 

36  - 

106 

35  - 

146 

0 

10 

Chlorobenzene 

68  - 

99 

38  - 

150 

0 

8020 

3 

Chlorobenzene 

79  - 

94 

55  - 

135 

0 

3 

Benzene 

86  - 

93 

39  - 

150 

0 

3 

Toluene 

82  - 

95 

46  - 

148 

0 

Analytical  Spikes 

6010 

48 

Thallium 

79  - 

142 

75  - 

125 

6 

48 

Zinc 

70  - 

105 

75  - 

125 

1 

48 

Barium 

28  - 

111 

75  - 

125 

2 

48 

Manganese 

51  - 

108 

75  - 

125 

2 

28 

Lead 

92  - 

100 

75  - 

125 

0 

48 

20  other  metals^ 

79  - 

116 

75  - 

125 

0 

Surroaate  Spikes 

8010 

197 

l-Bromo-4-fluorobenzene 

68  - 

138 

40  - 

140 

0 

8020 

58 

l-Bromo-4-fluorobenzene 

73  - 

110 

40  - 

140 

0 

8240 

4 

4-Brofflofluorobenzene 

100  - 

101 

94  - 

117 

0 

1 , 2-Dichl oroethane 

94  - 

100 

77  - 

126 

0 

Toluene  -  d8 

99  - 

100 

92  - 

111 

0 

The  acceptance  criteria  represent  the  upper  acceptable  bound  of  RFD  (%) 
for  duplicates  and  the  range  in  percent  recovery  for  the  spikes. 

^  Jlefers  to  individual  analytical  results,  not  overall  sample  results. 

The  other  metals  are  silver,  aluminum,  arsenic,  boron,  beiyllium,  calcium, 
cadmium,  cobalt,  chromium,  copper,  iron,  potassium,  magnesium,  molybdenum, 
soditim,  nickel,  antimony,  selenium,  silicon,  and  vanadivun. 

N.C.  =  Not  Calculated. 
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TABLE  1-8.  SUMMARY  OF  QUALIFIED  DATA.  GROUNDWATER  SAMPLING  AND  ANALYSIS 
PROGRAM,  JANUARY  -  MARCH  1989.  McCLELLAN  AFB 


Sample  U.S.  EPA  of 

Number  Method  Analyte (s)  Qualification  Reason 


MH-12 

6010 

Thallium 

A 

High  Spike  Recovery 

MW- 14 

8010 

Trichloroethene 

PF 

High  RPD 

MW-21S 

6010 

Thallium 

A 

High  Spike  Recovery 

MW-25D 

6010 

Thallitun 

A 

High  Spike  Recovery 

Panadi.im 

PF 

High  RPD 

MW-25D-FD 

6010 

Thallium 

A 

High  Spike  Recovery 

MW-63 

8010 

Trichloroethene 

PL 

High  RPD' 

MW-75 

6010 

Thallium 

A 

High  Spike  Recovery 

MJ-120  & 

6010 

Barium 

A 

High  Spike  Recovery 

120-FD 

Manganese 

A 

High  Spike  Recovery 

MJ-1014 

6010 

Thallium 

A 

High  Spike  Recovery 

TB-03 

8010 

Trichloroethene 

0 

Detected  in  Reagent  Blank 

AB-28D 

8010 

Metlqrlene  Chloride 

0 

Detected  in  Reagent  Blank 

AB-1019 

8010 

Methylene  Chloride 

0 

Detected  in  Reagent  Blank 

EB-10 

8010 

Methylene  Chloride 

0 

Detected  in  Reagent  Blank 

EB-14 

8010 

Methylene  Chloride 

0 

Detected  in  Reagent  Blank 

All* 

6010 

Zinc  and  Iron 

R 

Detected  in  Reagent 

Blank 

A  =  Qualified  as  inaccurate  due  to  matrix  spike  recoveries  outside  the 
limits. 

PL  =  Qualified  as  estimated  due  to  high  laboratory  variability  as  measured  by 
laboratory  matrix  spikes/matrix  spike  duplicates. 

PF  =  Qtialified  as  estimated  due  to  high  total  variability  as  measured  by 
field  duplicates. 

RPD  =  Relative  percent  difference. 

R  =  Detected  in  reagent  blank. 

0  =  Detected  in  blank  other  than  reagent  blank 

-  Except  the  following  results  are  not  qualified: 

Zinc  -  MW-25D  and  25D-FD,  MH-90,  MH-105,  MW-120  and  120-FD,  MW-130, 
MW-13A,  MH-136,  and  MH-1004. 

Iron  -  MW-21S,  IW-25D  AND  25D-FD,  W-4AS,  FW-60,  MW-61,  MW-62.  m-71, 

MH-75,  MH-90,  MH-91,  MH-105,  MH-128,  MW-130,  MW-139,  MW-1013. 
MW-1014,  and  MW-1016. 
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TABLE  1-9.  REPORT  OF  HOLDING  TIMES,  GROUNDWATER  SAMPLING  AND  ANALYSIS 
PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 


N 

if 

H 

II 

II 

II 

II 

tf 

U.S.EPA 

:ssassssssssss 

METHOD 

sssxssa 

SU8010 

SU8020 

SU8240 

6010 

7196 

MAXIMUM 

HOLDING  TIME 

14  DAYS 

14  DAYS 

14  DAYS 

6  MONTHS 

24  HOURS 

DATE  FIELD 

LAB 

DATE 

DATE 

DATE 

DATE 

DATE 

WELL 

SAMPLED  ANALYSIS  ANALYSIS 

LAB 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

EW-73 

01/05/89 

SAC 

01/14/89 

EU-73 

02/01/89 

SAC 

02/03/89 

02/03/89 

EU-73 

03/C1/89 

SAC 

03/03/89 

03/06/89 

EU-73 

03/01/89 

MS 

SAC 

03/03/89 

03/06/89 

EW-73 

03/01/89 

MSO 

SAC 

03/03/89 

03/06/89 

EW-83 

01/04/89 

SAC 

01/11/89 

EU-83 

02/02/89 

SAC 

02/03/89 

EU-83 

03/01/89 

SAC 

03/03/89 

EU-84 

01/10/89  FDA 

SAC 

01/12/89 

01/12/89 

EU-84 

01/10/89  FOB 

SAC 

01/12/89 

01/12/89 

EU-84 

02/02/89 

SAC 

02/03/89 

EU-84 

03/01/89 

SAC 

03/03/89 

EU-8S 

01/04/89 

SAC 

01/11/89 

EU-85 

02/02/89 

SAC 

02/03/89 

EU-85 

03/01/89 

SAC 

03/03/89 

EU-86 

01/04/89 

SAC 

01/11/89 

EW-86 

02/02/89 

SAC 

02/03/89 

EU-86 

03/01/89 

SAC 

03/03/89 

EU-87 

01/05/89 

SAC 

01/11/89 

01/06/89 

EU-87 

02/02/89 

SAC 

02/03/89 

EU-87 

03/01/89 

SAC 

03/03/89 

EU-137 

01/12/89 

SAC 

01/17/89 

01/17/89 

01/25/89 

01/13/89 

EU-137 

01/12/89 

AS 

SAC 

01/25/89 

EU-137 

02/02/89 

SAC 

02/03/89 

02/03/89 

EW-137 

03/01/89 

SAC 

03/03/89 

03/03/89 

EU-140 

01/12/89 

SAC 

01/17/89 

01/17/89 

01/25/89 

01/13/89 

EU-140 

01/12/89 

AS 

SAC 

01/25/89 

EW-140 

02/02/89 

SAC 

02/03/89 

02/03/89 

EU-140 

03/01/89 

SAC 

03/03/89 

03/03/89 

EU-141 

01/12/89 

SAC 

01/17/89 

01/17/89 

01/25/89 

01/13/89 

EU-141 

01/12/89 

AS 

SAC 

01/25/89 

EU-141 

02/02/89 

SAC 

02/03/89 

02/03/89 

EU-141 

03/01/89 

SAC 

03/03/89 

03/03/89 

EU-144 

01/18/89 

SAC 

01/23/89 

01/23/89 

01/24/89 

01/27/89 

01/19/89 

EW-144 

01/18/89 

AS 

SAC 

01/27/89 

EW-144 

02/02/89 

SAC 

02/03/89 

02/03/89 

EU-144 

03/01/89 

SAC 

03/03/89 

03/03/89 

EW  *  Extraction  Wall  SAC  *  Radian  Analytical  Services,  Sacratnento 

FDA  ■  First  field  duplicate  analysis  MS  ■  Matrix  spike 

FOB  ■  Second  field  duplicate  analysis  MSD  *  Matrix  spike  duplicate 

AS  3  Analytical  spike 
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TABLE  1-9.  (continued) 


U.S.EPA  HETHOO 

SU8010 

SU8020 

SW8240 

6010 

7196 

MAXIMUM  HOLDING  TIME 

14  DAYS 

14  DAYS 

14  DAYS 

6  MONTHS 

24  HOURS 

DATE  FIELD 

LAB 

DATE 

DATE 

DATE 

DATE 

DATE 

WELL 

SAMPLED  ANALYSIS 

ANALYSIS 

LAB 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

MU-10 

01/25/89 

SAC 

01/30/89 

01/30/89 

MU-10 

01/25/89 

MS 

SAC 

01/30/89 

01/30/89 

MU-10 

01/25/89 

MSO 

SAC 

01/30/89 

01/30/89 

MU-11 

01/31/89 

SAC 

02/02/89 

02/02/89 

MU-11 

01/31/89 

MS 

SAC 

02/02/89 

02/02/89 

MU-11 

01/31/89 

MSO 

SAC 

02/02/89 

02/02/89 

MU-12 

01/25/89 

SAC 

01/30/89 

01/30/89 

02/08/89 

01/26/89 

MU-12 

01/25/89 

AS 

SAC 

02/08/89 

MU-H 

01/26/89 

SAC 

01/31/89 

01/31/89 

MU-U 

01/26/89 

MS 

SAC 

01/31/89 

01/31/89 

MU- 14 

01/26/89 

MSO 

SAC 

01/31/89 

01/31/89 

MU-15 

01/25/89 

SAC 

01/30/89 

01/30/89 

MU- 200 

01/23/89 

SAC 

01/27/89 

02/03/89 

01/23/89 

MU- 200 

01/23/89 

AS 

SAC 

02/03/89 

HU-210 

01/23/89 

SAC 

01/27/89 

02/03/89 

01/23/89 

MU-210 

01/23/89 

AS 

SAC 

02/03/89 

MW-21S 

01/24/89 

SAC 

01/30/89 

02/08/89 

01/25/89 

MU-21S 

01/24/89 

AS 

SAC 

02/08/89 

HU- 220 

01/12/89 

SAC 

01/20/89 

01/25/89 

01/13/89 

HU- 220 

01/12/89 

AS 

SAC 

01/25/89 

MU- 230 

01/09/89 

SAC 

01/12/89 

01/12/89 

MW- 240 

01/13/89 

SAC 

01/19/89 

MW- 250 

01/24/89  FOA 

SAC 

01/30/89 

02/08/89 

01/25/89 

HU-25D 

01/24/89  FOA 

AS 

SAC 

02/08/89 

HU- 250 

01/24/89  FOB 

SAC 

01/30/89 

02/08/89 

01/25/89 

MW- 250 

01/24/89  FOB 

AS 

SAC 

02/08/89 

MW- 260 

01/23/89 

SAC 

01/26/89 

01/26/89 

MU- 260 

01/23/89 

MS 

SAC 

01/26/89 

HU- 260 

01/23/89 

MSO 

SAC 

01/26/89 

MU- 280 

01/23/89 

SAC 

01/30/89 

02/03/89 

01/23/89 

HU- 280 

01/23/89 

AS 

SAC 

02/03/89 

HU- 280 

01/23/89 

MS 

SAC 

01/27/89 

HU- 280 

01/23/89 

MSO 

SAC 

01/27/89 

MW-33S 

01/11/89 

SAC 

01/17/89 

01/17/89 

01/23/89 

01/12/89 

MW-33S 

01/11/89 

AS 

SAC 

01/23/89 

HW-41S 

01/16/89 

SAC 

01/24/89 

01/24/89 

02/03/89 

01/17/89 

MW-41S 

01/16/89 

AS 

SAC 

02/03/89 

MU-44S 

01/18/89 

SAC 

01/31/89 

01/27/89 

01/19/89 

MU  *  Monitoring  Well 

FDA  «  First  field  duplicate  analysis 

FDB  ■  Second  field  duplicate  analysis 


SAC  X  Radian  Analytical  Services,  Sacramento 

MS  =  Matrix  spike 

MSO  >  Matrix  spike  duplicate 

AS  X  Analytical  spike 


TABLE  1-9.  (continued) 


U.S.EPA 

METHOO 

SW8010 

SW8020 

SU8240  6010 

7196 

MAXIMUM 

HOLDING  TIME 

14  DAYS 

14  DAYS 

14  DAYS  6  MONTHS 

24  HOURS 

DATE 

FIELD 

LAB 

DATE 

DATE 

DATE  DATE 

DATE 

UELL 

SAMPLED 

ANALYSIS  ANALYSIS 

LAB 

ANALYZED 

ANALYZED 

ANALYZED  ANALYZED 

ANALYZED 

MW-44S 

01/18/89 

AS 

SAC 

01/27/89 

MU-51 

01/06/89 

SAC 

01/11/89 

MU-52 

01/18/89 

SAC 

01/31/89 

HU-54 

01/17/89 

SAC 

01/20/89 

MU-55 

01/06/89 

SAC 

01/11/89 

MW-57 

01/09/89 

SAC 

01/11/89 

01/11/89 

MU-58 

01/09/89 

SAC 

01/11/89 

01/11/89 

MU- 59 

01/05/89 

SAC 

01/11/89 

HW-60 

01/13/89 

SAC 

01/19/89 

01/23/89 

MW-60 

01/13/89 

AS 

SAC 

01/23/89 

NW-61 

01/20/89 

SAC 

01/27/89 

02/03/89 

MU-61 

01/20/89 

AS 

SAC 

02/03/89 

MW-62 

01/11/89 

SAC 

01/13/89 

01/23/89 

HU-62 

01/11/89 

AS 

SAC 

01/23/89 

HU-63 

01/19/89 

FOA 

SAC 

01/30/89 

MU-63 

01/19/89 

FOB 

SAC 

01/30/89 

MU-63 

01/19/89 

FOB 

MS 

SAC 

01/23/89 

MW-63 

01/19/89 

FOB 

MSO 

SAC 

01/23/89 

MU-64 

01/24/89 

SAC 

01/30/89 

HU-64 

01/24/89 

MS 

SAC 

01/30/89 

HU-64 

01/24/89 

MSD 

SAC 

01/30/89 

MW-70 

01/05/89 

SAC 

01/11/89 

MU- 71 

01/30/89 

SAC 

01/31/89 

02/16/89 

01/31/89 

MU- 71 

01/30/89 

AS 

SAC 

02/16/89 

MW- 72 

01/06/89 

SAC 

01/11/89 

MW-75 

01/25/89 

SAC 

01/30/89 

01/30/89 

02/08/89 

MW-75 

01/25/89 

AS 

SAC 

02/08/89 

HU-88 

01/17/89 

SAC 

01/20/89 

MU-89 

01/16/89 

SAC 

01/20/89 

01/20/89 

NU-90 

01/16/89 

SAC 

01/20/89 

02/03/89 

MW-90 

01/16/89 

AS 

SAC 

02/03/89 

MU-91 

01/13/89 

SAC 

01/19/89 

01/19/89 

01/23/89 

MU-91 

01/13/89 

AS 

SAC 

01/23/89 

HU-92 

01/17/89 

SAC 

01/20/89 

HU- 104 

01/20/89 

SAC 

01/27/89 

MU-104 

01/20/89 

MS 

SAC 

01/27/89 

HU-104 

01/20/89 

MSD 

SAC 

01/27/89 

MW-105 

01/17/89 

SAC 

01/20/89 

02/06/89 

01/18/89 

SAC  =  Radian  Analytical  Services,  Sacratnento 

MS  «  Matrix  spike 

HSO  *  Matrix  spike  duplicate 

AS  :  Analytical  spike 


HU  z.Honitoring  Wall 

FOA  *  First  field  duplicate  analysis 

FOB  *  Second  field  duplicate  analysis 


TABLE  1-9.  (continued) 


sass3sssssssK3szssss3xss3r3xsBSSS5S353ssa=sxas=ssasxssBSS=ssxssxssssss=s=sss=sassa==sasaxxKS3s; 


U.S.EPA 

METHOD 

SU8010 

SU8020 

SU8240 

6010 

7196 

NAXIHUH 

HOLDING  TIME 

14  DAYS 

14  DAYS 

14  DAYS 

6  MONTHS 

24  HOURS 

DATE 

FIELD 

LAB 

DATE 

DATE 

DATE 

DATE 

DATE 

UELL 

SAHPLED 

ANALYSIS  ANALYSIS 

LAB 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

MU- 105 

01/17/89 

AS 

SAC 

02/06/89 

HU-1U 

01/20/89 

SAC 

01/27/89 

MU-115 

01/16/89 

SAC 

01/20/89 

02/03/89 

01/17/89 

MU-115 

01/16/89 

AS 

SAC 

02/03/89 

MU- 120 

01/10/89 

FDA 

SAC 

01/17/89 

01/23/89 

MU-120 

01/10/89 

FDA 

AS 

SAC 

01/23/89 

MU- 120 

01/10/89 

FOB 

SAC 

01/17/89 

01/23/89 

MU- 120 

01/10/89 

FDB 

AS 

SAC 

01/23/89 

MU- 121 

01/13/89 

SAC 

01/19/89 

01/23/89 

MU- 121 

01/13/89 

AS 

SAC 

01/23/89 

MU- 122 

01/10/89 

SAC 

01/12/89 

MU- 128 

01/12/89 

SAC 

01/17/89 

01/17/89 

01/25/89 

MU- 128 

01/12/89 

AS 

SAC 

01/25/89 

MU-129 

01/12/89 

FDA 

SAC 

01/23/89 

01/25/89 

MU-129 

01/12/89 

FDA 

AS 

SAC 

01/25/89 

MU- 129 

01/12/89 

FDB 

SAC 

01/20/89 

01/25/89 

MU- 129 

01/12/89 

FDB 

AS 

SAC 

01/25/89 

HU- 130 

01/12/89 

SAC 

01/19/89 

01/25/89 

01/13/89 

MU- 130 

01/12/89 

AS 

SAC 

01/25/89 

HU- 130 

01/12/89 

MS 

SAC 

01/25/89 

MU- 130 

01/12/89 

MSO 

SAC 

01/25/89 

MU-131 

01/12/89 

SAC 

01/19/89 

01/25/89 

MU-131 

01/12/89 

AS 

SAC 

01/25/89 

MU- 132 

01/16/89 

SAC 

01/20/89 

MU- 133 

01/19/89 

FDA 

SAC 

01/23/89 

02/02/89 

01/20/89 

HU- 133 

01/19/89 

FDA 

AS 

SAC 

02/02/89 

HU- 133 

01/19/89 

FDB 

SAC 

01/23/89 

02/02/89 

01/20/89 

HU- 133 

01/19/89 

FDB 

AS 

SAC 

02/02/89 

HU- 134 

01/16/89 

SAC 

01/20/89 

02/03/89 

01/17/89 

MU- 134 

01/16/89 

AS 

SAC 

02/03/89 

MU- 135 

01/16/89 

SAC 

01/20/89 

02/03/89 

01/17/89 

HU- 135 

01/16/89 

AS 

SAC 

02/03/89 

HU- 136 

01/26/89 

SAC 

01/31/89 

02/16/89 

HU- 136 

01/26/89 

AS 

SAC 

02/16/89 

HU- 138 

01/12/89 

FDA 

SAC 

01/20/89 

01/25/89 

HU- 138 

01/12/89 

FDA 

AS 

SAC 

01/25/89 

HU- 138 

01/12/89 

FDB 

SAC 

01/20/89 

01/25/89 

HU- 138 

01/12/89 

FDB 

AS 

SAC 

01/25/89 

SAC  •  Radian  Analytical  Services,  Sacramento 

MS  °  Matrix  spike 

MSO  •  Matrix  spike  duplicate 

AS  *  Analytical  spike 


MU  >  Monitoring  Wall 

FDA  «  First  field  duplicate  analysis 

FOB  *  Second  field  duplicate  analysis 


TABLE  1-9.  (continued) 


U.S.EPA 

METHOD 

SU8010 

SU8020 

SU8240 

6010 

7196 

MAXIMUM 

HOLD I NO  TIME 

14  DAYS 

14  DAYS 

14  DAYS 

6  MONTHS 

24  HOURS 

DATE 

FIELD 

LAB 

DATE 

DATE 

DATE 

DATE 

DATE 

WELL 

SAMPLED 

ANALYSIS  ANALYSIS 

LAB 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

ANALYZED 

MU- 139 

01/16/89 

SAC 

01/20/89 

02/03/89 

01/17/89 

MU- 139 

01/16/89 

AS 

SAC 

02/03/89 

MU- 142 

01/18/89 

SAC 

01/23/89 

01/27/89 

01/19/89 

MU- 142 

01/18/89 

AS 

SAC 

01/27/89 

MU- 142 

01/18/89 

MS 

SAC 

01/23/89 

MU- 142 

01/18/89 

MSD 

SAC 

01/23/89 

MU- 143 

01/18/89 

SAC 

02/01/89 

01/27/89 

01/19/89 

MU- 143 

01/18/89 

AS 

SAC 

01/27/89 

MU- 1000 

01/09/89 

SAC 

01/11/89 

•• 

MW- 1001 

01/17/89 

SAC 

01/20/89 

MU- 1002 

01/13/89 

SAC 

01/19/89 

MU- 1003 

01/17/89 

SAC 

01/20/89 

MW- 1004 

01/17/89 

SAC 

01/23/89 

02/06/89 

MU- 1004 

01/17/89 

AS 

SAC 

02/06/89 

MU- 1005 

01/13/89 

SAC 

01/20/89 

MU- 1013 

01/18/89 

SAC 

01/23/89 

01/27/89 

MU-1013 

01/18/89 

AS 

SAC 

01/27/89 

MU-1014 

01/24/89 

SAC 

01/30/89 

02/08/89 

MU- 1014 

01/24/89 

AS 

SAC 

02/08/89 

MU-101S 

01/10/89 

SAC 

01/12/89 

MU-1016 

01/11/89 

SAC 

01/13/89 

01/23/89 

MU-1016 

01/11/89 

AS 

SAC 

01/23/89 

MU-1019 

01/18/89 

SAC 

01/31/89 

01/27/89 

01/19/89 

MU-1019 

01/18/89 

AS 

SAC 

01/27/89 

MU- 1020 

01/18/89 

SAC 

01/31/89 

01/27/89 

MU- 1020 

01/18/89 

AS 

SAC 

01/27/89 

MU- 1021 

01/19/89 

SAC 

01/23/89 

01/23/89 

MU- 1022 

01/19/89 

FDA 

SAC 

01/23/89 

MU- 1022 

01/19/89 

FDB 

SAC 

01/23/89 

MW- 1023 

01/11/89 

SAC 

01/13/89 

MU- 1024 

01/10/89 

SAC 

01/12/89 

MU- 1025 

01/10/89 

SAC 

01/12/89 

MU- 1037 

01/11/89 

SAC 

01/13/89 

MU-103B 

01/11/89 

SAC 

01/13/89 

MU- 1039 

01/11/89 

SAC 

01/17/89 

OC-1 

01/11/89 

TB 

SAC 

01/13/89 

QC-2 

01/10/89 

TB 

SAC 

01/12/89 

QC-3 

01/20/89 

TB 

SAC 

01/27/89 

HW  ■  Monitoring  Well 
FDA  ■  First  field  duplicate  analysis 
FOB  ■  Second  field  duplicate  analysis 
TB  •  Trip  blank 


SAC  »  Radian  Analytical  Services,  Sacramento 
MS  =  Matrix  spike 
MSD  -  Matrix  spike  duplicate 
AS  >  Analytical  spike 
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TABLE  1-9.  (continued) 


WELL 

DATE 

SAMPLED 

U.S.EPA  METHOD 

MAXIMUM  HOLDING  TIME 

FIELD  LAB 

ANALYSIS  ANALYSIS 

LAB 

SU8010 

14  DAYS 

DATE 

ANALYZED 

SU8020  SW8240  6010  7196 

14  DAYS  14  DAYS  6  MONTHS  24  HOURS 

DATE  DATE  DATE  DATE 

ANALYZED  ANALYZED  ANALYZED  ANALYZED 

QC-4 

01/20/89 

TB 

SAC 

01/27/89 

OC-5 

01/25/89 

TB 

SAC 

01/30/89 

OC-6 

01/25/89 

TB 

SAC 

01/30/89 

QC-10 

01/25/89 

EB 

SAC 

01/30/89 

QC-11 

01/31/89 

EB 

SAC 

02/03/89 

OC-14 

01/26/89 

EB 

SAC 

01/31/89 

OC-2SD 

01/24/89 

EB 

SAC 

01/30/89 

QC-260 

01/23/89 

EB 

SAC 

01/26/89 

QC-280 

01/24/89 

AB 

SAC 

01/27/89 

' 

OC-41S 

01/16/89 

AB 

SAC 

01/20/89 

OC-71 

01/30/89 

AB 

SAC 

01/31/89 

QC-S4 

01/10/89 

AB 

SAC 

01/12/89 

01/12/89 

QC-129 

01/12/89 

AB 

SAC 

01/20/89 

QC-1004 

01/17/89 

AB 

SAC 

01/20/89 

OC-1014 

01/24/89 

EB 

SAC 

01/30/89 

QC-1019 

01/18/89 

AB 

SAC 

01/31/89 

QC-1022 

01/19/89 

AB 

SAC 

01/27/89 

EB  *  Equipment  blank 

TB  =  Trip  blank 

SAC  s 

AB  : 

Radian  Analytical  Services,  Sacramento 

Ardsie  -  blank 

I 


Some  analytical  results  in  this  report  are  flagged  with  "P"  or  "PC." 
This  notation  means  that  the  compound  was  confirmed  in  previous  quarters  by  a 
second-column  confirmation  run;  therefore,  a  second-column  confirmation  was 
not  performed.  In  addition,  some  data  are  flagged  with  "B."  This  indicates 
that  the  compound  was  found  in  the  reagent  blank  the  day  the  sample  was 
analyzed. 

1.2.2  Presentation  of  Analytical  Data 

This  section  presents  the  results  of  the  chemical  analyses  for 
groundwater  samples  collected  during  January  through  March  1989.  In  the 
following  tables,  the  analytical  results  are  presented  by  areas  and  by  analy¬ 
tical  method.  Tables  1-10  through  1-13  present  the  results  for  Area  A  and 
Adjacent  On-Base  Areas.  Tables  1-14  through  1-16  present  the  results  for  the 
Southeast  Area.  Tables  1-17  through  1-20  present  the  results  for  Area  B  and 
Adjacent  On-Base  Areas.  Tables  1-21  through  1-23  present  the  results  for  the 
Southwest  Area.  Tables  1-24  through  1-28  present  the  analytical  results  from 
wells  located  in  Area  C  and  Adjacent  On-Base  Areas.  The  analytical  results 
from  Area  D  and  from  the  Northwest  Area  are  presented  in  Tables  1-29  through 
1-33  and  Tables  1-34  through  1-36,  respectively.  Table  1-37  presents  the 
results  from  Other  On-Base  Areas. 


lqtrdasuFI/090689/hmm 
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TABLE  1-10.  MASTER  LOG  OF  UELLS  SAMPLED  FOR  METHOD  SOlO  COMPOUHDS  FOR  AREA  A  AND  ADJACENT  ON-BASE 
GROUNDWATER  SAMPLING  AMD  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 


r 


L 
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TABLE  1-11.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8020  COMPOUNDS  FOR  AREA  A  AND  ADJACENT  ON-BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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TASLE  1-14.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  COMPOUNDS  FOR  THE  SOUTHEAST  AREA, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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SAC  s  Radian  Analytical  Services,  Sacramento  LOQ  Limit  of  quantitation 

NE  -  Not  established 
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TABLE  1-17.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  BOlO  COMPOUNDS  FOR  AREA  B  AND  ADJACENT  ON-BASE 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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MW  »  Monitoring  Well  RADIAN  »  Radian  Corporation,  Sacramento  ND  *  Nothing  detected 

FDA  *  First  field  duplicate  analysis  SAC  »  Radian  Analytical  Services,  Sacramento  C  «  Analysis  confirmed  in  second  column  analysis 

FOB  •  Second  field  duplicate  analysis  LOQ  *  Limit  of  quantitation 

NE  «  Not  established 
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Monitoring  Weil  RADIAN  »  Radian  Corporation,  Sacramento  NO  »  Nothing  detected 

SAC  -  Radian  Analytical  Services,  Sacramento  C  «  Analysis  confirmed  in  second  column  analysis 

LOQ  ~  Limit  of  quantitation 
NE  =  Not  established 
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TABLE  1-19.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  6010  FOR  AREA  B  AND  ADJACENT  ON-BASE  AREAS, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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TABLE  1-21.  HASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  COMPOUNDS  FOR  THE  SOUTHWEST  AREA, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM.  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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FDA  *»  First  field  duplicate  analysis  SAC  =  Radian  Analytical  Services,  Sacraxnento  C  =  Analysis  confirmed  in  second  column  analysis 

FDB  =  Second  field  duplicate  analysis  LOQ  »  Limit  of  quantitation 

P  or  PC  «  Identity  previously  confirmed 
NE  «  Not  established 
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Monitoring  Well  RADIAN  «  Radian  Corporation,  Sacramento  ND  Nothing  detected 

SAC  »  Radian  Anai/ticai  Services,  Sacramento  LOQ  «  Limit  of  quantitation 

NE  «  Not  established 


TABLE  1-22.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8020  COMPOUNDS  FOR  THE  SOUTHWEST  AREA, 

GROUNDWATER  SAMPLING  AMD  ANALYSIS  PROGRAM.  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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TABLE  1>23.  MASTER  LOG  OP  WELLS  SAMPLED  FOR  METHOD  6010  FOR  THE  SOUTHWEST  AREA. 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM.  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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TABLE  1-24.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  COMPOUNDS  FOR  AREA  C  AND  ADJACENT  ON-BASE  AREAS 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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TABLE  1-24.  (continued) 
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TABLE  1-24.  (continued) 
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TABLE  1~24.  (continued) 
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HU  «  Monitoring  Well  RADIAN  >  Radian  Corporation,  Sacramento  ND  •  Nothing  detected 

FDA  *•  First  field  duplicate  analysis  SAC  »  Radian  Analytical  Services,  Sacramento  C  >  Analysis  confirmed  In  second  column  analysis 

FOB  •  Second  field  duplicate  analysis  LOQ  «  Limit  of  quantitation 

P  or  PC  *  Identity  previously  confirmed 
NE  ■  Not  established 
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MW  »  Monitoring  Well  RADIAN  «  Radian  Corporation,  Sacraoento  ND  «  Nothing  detected 

FOA  «  First  field  duplicate  analysis  SAC  *  Radian  Analytical  S'*rvlces,  Sacramento  C  >  Analysis  confirmed  in  second  column  analysis 

FDB  »  Second  field  duplicate  analysis  U  *  Unconfirmed,  second  co'umn  not  requested  LOQ  ■  Limit  of  quantitation 

N£  s  Not  established 
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TABLE  1-26.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8240  COMPOUNDS  FOR  AREA  C  AND  ADJACENT  ON-BASE  AREAS 
GROUNDWATER  SAMPLING  AMO  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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ALL  UNITS  ARE  ug/1 

EW  ■  Extraction  Well  RADIAN  ^  Radian  Corporation,  Sacramento  ND  =  Nothing  detected 

SAC  =  Radian  Analytical  Services,  Sacramento  NA  =  Not  analyzed 

N£  =  Not  established 

Analytical  data  for  EW-63  and  EU-69  appear  under  MW-63  and  MU-69 


TABLE  1'26.  (contlnu«a) 
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TABLE  1-27.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  6010  FOR  AREA  C  AHD  ADJACENT  ON-BASE  AREAS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAH  A 
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SAC  *  Radian  Analytical  Services,  Sacraxnento  B  «  Compound  detected  in  laboratory  blank  -  not  edited 

NE  »  Not  established 


table  1-27.  (continued) 
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FDB  ^  Second  field  duplicate  analysis  NE  »  Not  established 
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EW  >  Extraction  Weil  RADIAN  -  Radian  Corporation,  Sacramento  ND  »  Nothing  detected 

FDA  •  First  field  duplicate  analysis  SAC  Radian  Analytical  Services,  Sacramento  C  »  Analysis  confirmed  in  second  column  analysis 

PDB  «  Second  field  duplicate  analysis  LOQ  -  Limit  of  quantitation 

P  or  PC  =»  Identity  previously  confirmed 
N£  =  Not  established 
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SAC  =  Radian  Analytical  Services,  Sacramento  C  •  Analysis  corif limed  In  second  column  analysis 

LOQ  »  Limit  of  quantitation 
P  or  PC  *  Identity  previously  confirmed 
N£  s  Not  established 
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TABLE  1'29.  (continued) 
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SAC  -  Radian  Analytical  Services,  Sacramento  C  »  Analysis  confirmed  in  second  column  analysis 
(J  =  Unconfirmed,  second  column  not  requested  LOQ  =  Limit  of  quantitation 

P  or  PC  =  Identity  previously  confirmed 
NE  =  Not  established 
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Table  1-30.  (continued) 
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TABLE  1-31.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8240  COMPOUNDS  FOR  AREA  D  AND  ADJACENT  OH-BASE  AREAS, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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Extraction  Weil  RADIAN  =  Radian  Corporation.  Sacramento  ND  =  Nothing  detected 

SAC  -  Radian  Analytical  Services,  Sacramento  NA  -  Not  analyzed 

B  =  Compound  detected  In  laboratory  blank  -  not  edited 
NE  =  Not  established 
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TABLE  1-3*.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  COMPOUNDS  FOR  THE  NORTHWEST  AREA, 
GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM.  JANUARY  THROUGH  MARCH  1989,  McCLEL 
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LCX)  *  Limit  of  quantitation 
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TABLE  1-3S.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  6010  FOR  THE  NORTHWEST  AREA, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  HcCLELLAN  AFB 
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TABLE  1-37.  MASTER  LOG  OF  WELLS  SAMPLED  FOR  METHOD  8010  COMPOUNDS  FOR  OTHER  OM-BASE  AREAS, 

GROUNDWATER  SAMPLING  AND  ANALYSIS  PROGRAM,  JANUARY  THROUGH  MARCH  1989,  McCLELLAN  AFB 
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2.0  EVALUATION  OF  TWO  OF  THE  INTERIM  REMEDIAL  MEASURES 

Three  Interim  remedial  measures  have  been  implemented  by  McClellan 
Air  Force  Base  (AEB)  as  a  result  of  the  findings  of  the  Groundwater  Sampling 
and  Analysis  Program  and  other  Remedial  Investigation/Feasibility  Studies 
(RI/FS)  activities.  These  remedial  measures  include  providing  municipal  water 
hookups  to  approximately  500  residences  to  the  west,  north  and  south  of  the 
base,  installation  of  a  synthetic  liner/cover,  clay  cap  and  an  extraction 
system  in  Area  D.  and  installation  of  a  groundwater  extraction  system  in  Area 
C.  The  residences  were  connected  to  the  municipal  system  in  the  spring  of 
1986.  Pumping  of  the  Area  D  extraction  system  began  in  March  1987  and  pumping 
of  the  Area  C  extraction  system  began  on  29  August  1988?  Both  systems  were 
installed  to  control  groundwater  flew  and  thus  control  the  movement  of 
contaminants  away  from  the  area.  The  Area  C  and  D  extraction  systems  are 
discussed  below. 

2. 1  Area  D  Extraction  System 

The  Area  D  extraction  system  consists  of  six  extraction  wells 
located  in  the  area  of  a  sludge/waste  pit  that  has  been  excavated  and  capped. 
The  wells  are  continuously  pumped  and  collectively  produce  approximately  77  to 
80  gallons  per  minute  (gpm).  The  extracted  water  is  then  pumped  via  an 
aboveground  pipeline  to  the  Groundwater  Treatment  Plant  (GTP)  where  the  water 
is  treated  to  remove  contaminants. 

The  six  extraction  wells  are  all  screened  from  40  to  160  feet  below 
ground  surface  (bgs)  or  in  the  shallcw  and  middle  monitoring  zones.  As  shown 
on  the  geologic  cross  section  (Figure  2-1),  at  this  depth  beneath  Area  D  there 
are  alternating  sands,  silts  and  clayey  silts.  The  cross  section  as  shewn  on 
the  surface  trace  (Figure  2-2)  traverses  Area  D  from  north  to  south  and 
includes  three  of  the  six  extraction  wells. 

The  purpose  of  the  extraction  system  is  to  isolate  and  contain 
contaminants  within  Area  D  (McLaren  Environmental  Engineering.  1987).  To 
accomplish  this  goal,  McLaren  recommended  that  the  evaluation  of  the  effec¬ 
tiveness  of  the  extraction  system  be  based  on  gradient  controls  between 
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specific  pairs  of  wells.  The  specified  gradients  were  based  on  head  differ¬ 
ences  of  0.2  feet  between  the  well  pairs.  McLaren  also  recommended  pumping  at 
the  minimum  flow  rate  of  78  gallons  per  minute  (gpm),  which  would  result  in  a 
3-foot  drawdown  in  the  monitoring  wells  after  one  year  of  pumping.  McLaren 
specified  the  78  gpm  flow  rate  to  minimize  the  decline  of  groundwater  levels, 
thereby  prolonging  the  usefulness  of  the  extraction  system. 

ihe  effectiveness  of  the  Area  D  extraction  system  is  evaluated  below 
based  on  McLaren' s  gradient  criteria.  Long-term  changes  in  contaminant 
concentrations  from  several  monitoring  wells  were  also  reviewed  to  examine  the 
effect  of  the  extraction  system  on  water  quality. 

Water-Level  Data 

Water-level  data  for  the  McLaren-specified  well  pairs  were  measured 
in  late  December  1988  and  early  January  1989  prior  to  groundwater  sampling. 
These  data  were  used  to  calculate  head  differences  and  gradients.  Table  2-1 
presents  the  well  pairs  and  calculated  head  differences  and  gradients.  As 
shown  in  the  table,  the  extraction  system  is  operating  at  a  rate  that  meets 
the  gradient  criteria  established  by  McLaren  Engineers.  The  potentiometric 
surface  maps  of  Area  D  (Plates  3  and  5)  also  illustrate  the  effects  on  the 
groundwater  flew  directions  from  pumping  of  the  Area  D  extraction  system.  The 
maps  show  contours  of  equal  head;  groundwater  flow  is  perpendicular  to  these 
contours  in  the  direction  of  decreasing  head.  In  both  the  shallow  and  middle 
monitoring  zones,  flow  is  toward  the  extraction  wells.  Water  level  data  were 
obtained  from  Metcalf  &  Eddy  in  December  1988  and  were  used  to  calculate  head 
differences  and  gradients  for  well  pairs  MW-5A  &  MW-76,  lV-72  &  MW-7A,  and 
MW-91  &  MW-92  (personal  communication,  Metcalf  &  Eddy,  December  1988).  It 
appears  that  three  Radian  water-level  measurements  were  problematic  in  MW-74  , 
MW-76,  and  W-91  when  compared  to  Metcalf  &  Eddy's  December  28,  1988  water- 
level  measurements.  Therefore,  the  Metcalf  &  Eddy  data  were  used  to  calculate 
gradients  in  the  three  previously  noted  well  pairs. 
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TABLE  2-1.  HEAD  DIFFERENCES  AND  GRADIENTS  OF  SELECTED  WELL  PAIRS  IN 
AREA  D,  JANUARY  THROUGH  MARCH,  1989 


Well 

Pair 

Monitoring 

Zone 

Head 

Difference 

(feet) 

Gradient 

(feet/feet) 

(feet/mile) 

MW-53  & 

MW-70 

Middle 

NC 

NC 

NC 

MW- 54  & 

MW- 76® 

Middle 

-0.41 

0.0028 

15.0 

MW-72  & 

MW- 74® 

Middle 

-0.59 

0 . 0048 

25.5 

MW-89  & 

MW-88 

Shallow 

-0.85 

0.0030 

17.4 

MW-90  & 

MW-88 

Shallow 

-0.83 

0.0028 

14.6 

MW-91  & 

MW-92® 

Shallow 

-0.25 

0.0019 

10.0 

NC  -  Not  calculated  because  water  level  could  not  be  measured  in  MU- 53. 

Note:  First  well  of  the  well  pair  is  located  closest  to  the  extraction  well, 
negative  sign  indicates  gradient  is  r^^wards  the  extraction  well. 

^  Head  differences  and  gradients  for  these  well  pairs  were  calculated  using 
Metcalf  &  Eddy's  December  28,  1988  water  level  measurements. 
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Analytical  Data 

Analytical  results  were  reviewed  from  shallow,  middle,  and  deep  zone 
monitoring  wells  located  both  on  base  and  off  base.  Time  series  plots  for  12 
of  Che  monitoring  wells  were  prepared  using  Trichloroethene  (TCE)  data  (Fig¬ 
ures  2-3,  2-4,  2-3  and  2-6).  The  time  series  plots  focus  on  TCE  because  it  is 
the  most  widely  detected  compound  in  the  McClellan  AFB  groundwater  monitoring 
network  and  in  Area  D.  The  TCE  data  were  plotted  for  wells  with  sampling 
history  of  at  least  three  points. 

For  the  purpose  of  qualitatively  evaluating  the  effectiveness  of  the 
extraction  system,  the  long-term  changes  in  TCE  concentrations  were  reviewed 
for  selected  monitoring  wells.  A  decreasing  trend  in  concentrations  would  be 
expected  in  monitoring  wells  the  greatest  radial  distance  from  the  extraction 
wells,  but  still  within  the  influence  of  the  wells.  The  monitoring  wells 
close  to  the  extraction  wells  are  expected  to  show  greater  TCE  concentrations 
over  a  longer  period  of  time  because  they  are  near  the  contaminant  sources  and 
are  also  near  extraction  wells  that  are  drawing  contaminated  groundwater 
toward  the  wells.  The  time  series  plots  for  the  12  monitoring  wells  are 
evaluated  below. 

Included  on  each  time  series  plot  are  "error  bars"  of  +20  percent 
for  each  data  point.  The  bars  represent  the  sampling  uncertainty  associated 
with  each  reported  concentration  and  are  based  on  statistical  analysis.  The 
sampling  variability  is  attributed  to  both  laboratory  and  field  procedures. 

Representative  time  series  plots  were  developed  for  four  shallow 
zone  monitoring  wells  located  in  Area  D  and  three  shallow  zone  monitoring 
wells  located  approximately  500  feet  west  of  Area  D.  The  on-base  monitoring 
wells  are  MW-10,  MW-14,  MW-15,  and  MW-91  and  the  off-base  wells  are  MW-1002, 
MW- 1004,  and  MW- 1005.  The  locations  of  these  wells  are  shown  in  Figure  2-2, 
The  time  series  plots  for  MW-10,  MW-14,  and  MW-15  (Figure  2-3)  are  based  on 
five  sampling  events,  one  in  1989,  three  in  1988  and  one  sampling  event  in 
1985.  The  time  series  plots  for  these  wells,  except  MW-10,  indicate  TCE 
concentrations  during  the  past  three  sampling  events  are  lower  than  in  1985. 
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Figure  2-5.  Time  Series  Plots  for  Selected  Middle  Zone  Monitoring  Wells  in  Area  D. 


Trlchloroethene  concentrations  in  MW- 10  appear  to  have  Increased  since  1988  as 
compared  to  1985.  Trlchloroethene  concentrations  in  MW-10  and  MW-14  show  a 
slight  Increase  during  this  sampling  period  compared  to  the  previous  sampling 
period. 


The  time  series  plot  for  MM-91  (Figure  2-3)  indicate  increasing 
concentrations  until  Third  Quarter  1987,  after  which  TCE  concentrations  have 
decreased  and  leveled  off.  Trlchloroethene  concentrations  in  MW-91  have  been 
below  drinking  water  standards  during  the  last  two  sampling  periods.  Monitor¬ 
ing  well  MW-91  as  shown  in  Figure  2-2,  is  located  south  of  the  extraction 
system  well  field. 

The  time  series  plots  for  the  three  off-base  monitoring  wells 
(MW-1002,  MW-1004,  and  MW-1005)  show  long-term  decreases  in  TCE  concentra¬ 
tions  that  have  stabilized  since  the  Fourth  Quarter  1987  (Figure  2-4). 

Overall,  the  time  series  plots  for  the  shallow  zone  monitoring  wells 
located  outside  the  well  field  show  decreasing  trends  that  have  leveled  off  in 
recent  sampling  events.  Trlchloroethene  levels  in  MW-91  have  decreased  to 
below  drinking  water  standards.  The  long-term  trends  for  shallow  zone 
monitoring  wells  located  near  the  extraction  wells  (MW-10,  MW-14,  and  MW-15) 
are  not  readily  apparent,  but  appear  to  be  stabilizing.  High  concentrations 
of  TCE  may  continue  to  be  detected  in  these  wells  because  they  are  located 
near  extraction  wells  that  are  drawing  contaminated  water  toward  them. 

There  are  three  middle  zone  monitoring  wells  in  Area  D  for  which 
time  series  plots  were  developed  (Figure  2-5).  These  wells,  located  near  the 
extraction  wells  (Figure  2-2)  are  MW-54,  MW-55,  and  MW-72.  Monitoring  wells 
MW-54  and  MW-55  are  located  close  to  EW-73,  the  extraction  well  with  the 
highest  contaminant  concentrations.  Trlchloroethene  has  not  been  detected  in 
MU-54  during  the  p.  t  two  sampling  events.  Trlchloroethene  levels  in  MW-55 
have  decreased  since  1987  and  are  now  below  drinking  water  standards.  The 
time  series  plot  for  MW-72,  located  near  EW-84,  shows  decreasing  TCE  concen¬ 
trations  during  the  second,  third,  and  fourth  sampling  periods  of  1988.  Based 
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on  these  data.  TCE  levels  appear  to  be  decreasing  in  the  three  middle  zone 
monitoring  wells. 

Trichloroethene  concentrations  over  time  were  plotted  for  two  deep 
zone  monitoring  wells  in  Area  D.  These  wells.  MH-58  and  MH-59.  are  located 
northwest  of  EW-73  and  southHest  of  EW-85.  respectively  (Figure  2-2).  The 
time  series  plots  for  these  two  wells  are  shown  in  Figure  2-6.  Trichloro¬ 
ethene  was  not  detected  in  either  well  during  the  most  recent  sampling  period. 
Since  Second  Quarter  1987.  TCE  has  not  been  detected  in  samples  from  MH-58. 
except  during  the  second  quarter  of  1988.  The  time  series  plots  for  MH-59 
shows  a  concentration  peak  during  the  Fourth  Quarter  1986  sampling,  and  then  a 
decrease  in  concentration  during  the  past  nine  sampling  events.  The  TCE  con¬ 
centration  trends  for  both  wells  suggest  that  contaminant  concentrations  in 
the  deep  zone  are  affected  by  the  extraction  well  pumping  of  the  shallow  and 
middle  monitoring  zones.  This  may  be  due  to  the  diluting  of  contaminant 
concentrations  as  uncontaminated  water  flows  toward  the  extraction  system. 

In  summary,  monitoring  wells  in  Ares  D  have  not  all  had  the  same 
kinds  of  fluctuations  in  TCE  concentrations,  which  can  be  seen  in  the  varied 
shapes  of  time  series  plots  in  Figures  2-3.  2-4.  2-5.  and  2-6.  The  shallcw 
zone  monitoring  wells  located  outside  the  extraction  well  field  have  shown  a 
decrease  followed  by  recent  stabilizing  of  TCE  concentrations.  In  the  shallcw 
zone  monitoring  wells  located  near  the  extraction  wells.  TCE  levels  have  been 
fluctuating  during  the  last  four  sampling  periods.  In  the  three  middle  zone 
monitoring  wells.  TCE  levels  appear  to  be  decreasing.  However,  the  statisti¬ 
cal  trend  is  still  fluctuating.  In  the  two  deep  zone  monitoring  wells.  TCE 
concentrations  have  decreased  to  below  detection  levels.  Based  on  water 
quality  data,  the  Area  D  extraction  system  seems  to  be  effectively  removing 
contaminants  because  TCE  concentrations  in  monitoring  wells  located  outside 
the  extraction  well  field  continue  to  show  decreasing  trends. 

Conclusions 

The  Area  D  extraction  system  was  evaluated  based  on  hydraulic 
gradients  between  monitoring  wells  and  by  long-term  trends  in  contaminants,  as 
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detected  in  shallow,  middle,  and  deep  monitoring  zone  wells.  The  Area  D 
extraction  system  is  being  operated  effectively  based  on  hydraulic  gradients 
recommended  for  specific  pairs  of  monitoring  wells.  The  water  quality  data 
from  shallow  monitoring  zone  wells  outside  of  the  well  field  do  indicate  that 
contaminant  concentrations  are  decreasing  or  have  stabilized  since  the  ex¬ 
traction  system  began  operating  in  July  1987. 

2 . 2  Area  C  Extraction  System 

There  are  four  extraction  wells  in  Area  C,  located  along  a 
north-south  line  as  shown  in  Figure  2-7.  The  average  combined  flow  rate  from 
the  extraction  wells  in  Area  C  is  approximately  160  -gpm.  The  extracted 
groundwater  is  pumped  via  an  aboveground  pipeline  to  the  GTP  wheLa  the  water 
is  treated  to  remove  contaminants . 

The  four  extraction  wells  in  Area  C  are  screened  within  three 
different  monitoring  zones.  Extraction  well  EW-137  is  screened  from  162  to 
172  feet  bgs  (deep  "A"  monitoring  zone).  Extraction  Well  EW-140  is  screened 
from  180  to  190  feet  bgs  (deep  "A"  monitoring  zone).  Extraction  Well  EW-141 
is  screened  from  230  to  240  feet  (deep  "B"  monitoring  zone) .  Extraction  Well 
EW-144  is  screened  at  two  intervals  from  120  to  130  feet  bgs  and  from  165  to 
185  feet  bgs  (middle  and  deep  "A"  zones).  The  geologic  section  beneath  Area  C 
has  been  illustrated  on  two  cross  sections .  As  shown  in  the  south  to  north 
cross  section  (Figure  2-8),  and  the  east  to  west  cross  section  (Figure  2-9), 
most  of  the  coarser -grained  sediments  do  not  appear  to  be  continuous.  There 
does  appear  to  be  a  finer-grained  zone  that  is  continuous  at  a  depth  of 
approximately  -50  to  -100  ft  msl.  The  four  Area  C  extraction  wells  are 
screened  below  this  zone.  The  locations  of  both  profiles  are  shown  in  Figure 
2-7. 


To  evaluate  the  effectiveness  of  an  extraction  system,  the  induced 
horizontal  and  vertical  gradients  can  be  used.  In  order  to  determine 
horizontal  gradients,  several  pairs  of  monitoring  wells  are  needed  which  are 
screened  in  the  same  monitoring  zone,  located  radially  outward  from  the 
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Figur*  2<7.  Location  of  MonRorIng  Wells  and  Croaa  Sactlona  in  Area  C. 


Po 


ELEVATION  (FEET) 


Figure  2-9. 

Subsurface  Profile  Area  C: 
Depositional  Strike  Section  (C2  •  C2'). 


extraction  wells,  and  perpendicular  to  the  regional  gradient.  To  evaluate  the 
effect  of  the  extraction  system  on  vertical  gradients,  several  pairs  of  wells 
are  needed  which  are  directly  adjacent,  but  screened  in  different  monitoring 
zones. 


The  number  and  locations  of  monitoring  wells  in  Area  C  do  not 
currently  allow  an  evaluation  of  the  extraction  system  effectiveness.  Since 
precise  operating  specifications  were  not  included  in  the  extraction  system 
report  (EG  &  G,  Idaho,  1988),  the  evaluation  of  the  Area  C  extraction  system 
can  only  focus  on  the  changes  in  hydraulic  head  in  the  area.  The  optimum 
capture  zone  of  the  Area  C  system  has  not  been  specified.  The  capture  zone  of 
the  wells,  as  currently  operated,  cannot  be  defined  because  there  are  only  two 
pair  of  wells  from  which  horizontal  gradients  can  be  calculated  and  none  of 
the  wells  are  screened  in  the  same  zone  as  the  extraction  wells.  Additional 
wells  located  radially  out  from  each  extraction  well  are  needed  to  define  the 
induced  gradients  in  each  of  the  monitoring  zones.  Vertical  gradients 
presently  can  only  be  determined  at  two  well  clusters.  Thus,  the  effect  of 
pumping  from  one  monitoring  zone  on  another  monitoring  zone  cannot  be 
determined,  except  at  these  two  well  clusters.  A  number  of  piezometers  have 
been  identified  for  installation  as  part  of  the  Preliminary  Groundwater 
Operable  Unit  Remedial  Investigation  (PGOURI)  (Radian,  March  1989).  These 
will  aid  in  determining  the  Area  C  extraction  system  zone  of  capture  and  in 
calculating  vertical  and  horizontal  gradients. 

The  horizontal  and  vertical  gradients  that  can  be  calculated  at  this 
time  in  Area  C  are  presented  below.  Analytical  data  on  several  monitoring 
wells  are  also  discussed. 

Water-Level  Data 

Water-level  data  in  Area  C  wells  measured  in  January  prior  to 
groundwater  sampling  were  used  to  generate  potentiometric  maps.  The  potentio- 
metric  maps  for  the  shallow  and  middle  zones  in  Area  C  (Plates  2,  and  A)  do 
not  show  any  effect  of  pumping.  The  deep  "A"  zone  potentiometric  map  does 
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show  some  effect  from  the  extraction  system.  There  is  a  limited  nimber  of 
monitoring  veils  placed  near  enough  to  the  extraction  wells  to  delineate  the 
capture  zone  of  the  extraction  wells. 

Horizontal  gradients  were  calculated  from  water  level  data  from  two 
pairs  of  monitoring  wells  screened  in  the  same  monitoring  zone  (Table  2-2). 
Monitoring  well  MW-136  and  MW-138  are  located  16  feet  and  580  feet  east  of 
EW-137  respectively.  The  two  monitoring  wells  are  screened  in  the  deep  "B" 
monitoring  zone  and  EW-137  is  screened  in  the  deep  "A".  Monitoring  wells 
MW-128  and  MH-33S  are  located  122  feet  and  318  feet  north  of  EW-14A,  respect¬ 
ively.  The  two  monitoring  wells  are  screened  in  the  shallow  monitoring  zone 
and  EW-IAA  is  screened  in  both  the  middle  and  deep  "A"  monitoring  zone. 

Vertical  gradients  were  calculated  at  two  monitoring  well  clusters, 
MJ-128/MJ-129/FW-130  and  MW-13A/MW-135  (Table  2-2).  Monitoring  well  MW-128  is 
screened  in  the  shallow  monitoring  zone;  MW-129  and  MW-135  are  screened  in  the 
middle  monitoring  zone;  and  MW-130  and  MW-13A  are  screened  in  the  deep  moni¬ 
toring  zone. 

The  calculated  horizontal  and  vertical  gradients  determined  for  this 
sampling  period  and  the  previous  sampling  period  are  shown  in  Table  2-2.  The 
horizontal  gradient  between  MW-136  and  MW-138  indicate  a  flow  potential  toward 
the  extraction  well  EW-137.  The  calculated  vertical  gradients  for  the  three 
well  pairs  indicate  a  downward  flow  potential  from  the  shallow  to  middle 
monitoring  zones  and  from  the  middle  to  the  deep  zone  near  EW-IAA. 

Because  there  are  no  well  clusters  located  near  the  other  three 
extraction  wells,  the  same  type  flow  potential  assessment  cannot  be  conducted 
for  EW-137,  EW-IAO  and  EW-lAl. 

The  information  from  the  limited  calculated  horizontal  and  vertical 
gradients  does  not  provide  the  data  needed  to  determine  the  effect  of  the 
extraction  system  on  the  local  groundwater  flow  patterns.  The  horizontal 
gradients  calculated  for  the  shallow  and  deep  "A”  monitoring  zone  indicate 
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TABLE  2-2. 

HEAD 

AREA 

DIFFERENCES  AND  GRADIENTS 
C,  JANUARY  THROUGH  MARCH. 

OF  SELECTED  WELL 
1989 

PAIRS  IN 

Monitoring 

Head 

Difference 

Well  Pair 

Zone 

(feet) 

Gradient 

Horizontal 

MW-128  &  MW-33S 

Shallow 

0.32 

8.6  ft/mile 
(0.0016  ft/ft) 

MW-136  &  MW-138 

Deep  "B” 

0.83 

7.5  ft/mile 
(0.0014  ft/ft) 

Vertical 

f«-128/MW-129 

Shallow/Middle 

0.45 

-0.01  ft/ft 

MW-129/MW-130 

Middle/Deep 

1.96 

-0.04  ft/ft 

MW-135/MW-134 

Middle /Deep 

0.13 

<-0.01  ft/ft 

Note;  Negative  sign  indicates  downward  flow  potential, 

*  First  well  of  the  well  pair  is  located  closest  to  the  extraction  well. 
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that  there  is  a  flow  potential  toward  EW-IAA  and  EM-137.  Without  additional 
wells  in  the  three  other  monitoring  zones,  the  influence  of  the  four 
extraction  wells  on  the  groundwater  flow  pattern  in  these  monitoring  zones 
cannot  be  determined. 

Analytical  Data 

Analytical  data  for  several  monitoring  wells  are  presented  using 
time  series  plots  to  develop  information  that  can  be  evaluated  in  the  future 
to  determine  the  effect  of  the  extraction  system  on  water  quality.  Trichloro- 
ethene  data  was  plotted  from  three  shallow  zone  monitoring  wells,  two  middle 
zone  monitoring  wells,  and  three  deep  zone  monitoring  wells.  Trichloroethene 
was  chosen  as  an  indicator  compound  because  it  is  the  most  widely  detected 
compound  in  the  McClellan  AFB  groundwater  monitoring  network. 

Time  series  plots  for  seven  Area  C  wells  are  depicted  in  Figure 
2-10,  2-11,  and  2-12.  Figure  2-10  presents  time  series  plots  for  three 
shallow  zone  monitoring  wells,  W-21S,  MM-33S,  and  MM-131.  These  three 
monitoring  wells  are  located  north  and  east  of  the  extraction  wells. 
Trichloroethene  concentrations  are  above  drinking  water  standards  in  MW-33S 
and  MM-131.  Time  series  plots  for  MM-129  and  MW-135,  middle  monitoring  zone 
wells,  are  shown  in  Figure  2-11.  Monitoring  well  MW-129  is  located  north  of 
the  extraction  wells  and  MW-135  is  located  south  of  the  extraction  wells. 
Trichloroethene  concentrations  are  above  drinking  water  standards  in  both 
MW-129  and  MM-135.  Time  series  ots  for  two  deep  zone  monitoring  wells  are 
shown  in  Figure  2-12.  Monitoring  wells  MM-13A  and  MM-130  contain  TCE  at 
concentrations  below  drinking  water  standards.  Monitoring  Well  MW-13A  is 
located  south  of  the  extraction  wells  and  MM-130  is  located  north  of  the 
extraction  wells. 

The  time  series  plots  for  the  seven  wells  all  show  fluctuating 
trends.  The  TCE  trends  will  be  reviewed  over  time  to  qualitatively  assess 
whether  the  extraction  wells  are  preventing  the  migration  of  contaminants  away 
from  Area  C.  Time  series  plots  from  additional  wells  may  be  added  if  specific 
trends  become  apparent.  The  TCE  concentrations  in  monitoring  wells  south  of 
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Figure  2-11.  Time  Series  Plots  for  Selected  Middle  Zone  Monitoring  Wells  in  Area  C. 


the  extraction  system  should  become  stable  or  decrease  over  time  if  the 
extraction  wells  are  preventing  migration  of  contaminants  away  from  Area  C. 
Tests  for  seasonality  were  also  performed  on  these  data.  Seasonality  is  the 
appropriate  cyclical  trend  for  which  to  analyze  these  data.  Seasonality 
results  were  reported  in  the  Annual  Technical  Report  (Radian,  April  1989)  and 
results  indicate  insufficient  evidence  currently  exists  to  verify  seasonal 
trends. 

Conclusions 

The  Area  C  extraction  system  was  designed  to  remove  contaminants 
near  the  source  as  an  interim  remediation  measure.  Further  work  in  the  RI/FS 
process  will  allow  time  for  upgrading  the  system  by  installing  piezometers  and 
evaluating  the  need  for  constructing  additional  extraction  wells  in  Area  C. 
However,  at  the  present  time,  the  influence  of  the  Area  C  extraction  system 
cannot  be  evaluated  using  the  existing  network  of  monitoring  wells.  There  are 
not  enough  well  pairs  to  determine  the  effect  of  the  extraction  wells  on  the 
l^draulic  gradients,  and  thus  evaluate  changes  in  local  groundwater  flew 
patterns.  There  are  also  not  enough  analytical  data  because  the  extraction 
system  has  not  been  in  operation  long  enough  to  identify  any  changes  in 
contaminant  concentrations.  Finally,  trichloroethene  concentration  trends  of 
monitoring  wells  located  upgradient  and  dewngradient  of  the  extraction  wells 
will  continue  to  be  examined  in  order  to  determine  the  extent  of  Area  C 
groundwater  contamination  which  the  extraction  system  is  removing. 
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RECOMMENDATIONS 


Based  on  field  results  and  analytical  data  collected  during  January, 
February,  and  March  1989,  the  following  reccmmendations  are  presented  in 
Section  3.1.  Section  3.2  presents  the  status  of  the  recommendations  given  in 
previous  quarterly  reports. 

3 . 1  Current  Recommendations 


(1)  Recommendation:  Sampling  of  Monitoring  Well  MW-64  should 

continue  for  at  least  one  more  round.  Sampling  of  MW-7,  MW-65, 
MW-66,  and  the  newly  installed  wells  in  Area  B  and  the  South¬ 
west  Area  should  commence  for  at  least  three  sampling  rounds. 

Rationale:  These  wells  are  located  in  Area  B  and  the  Southwest 
Area  and  may  provide  information  useftil  for  determining  contam¬ 
inant  migration  in  and  around  the  Area  B  Operable  Unit.  Three 
sample  rounds  will  provide  the  information  needed  to  evaliiate 
the  usefulness  of  these  wells. 

(2)  Recommendation:  McClellan  AFB  EM  should  pr'^ide  access  to 

a  recently  fenced-off  monitoring  well  cluster,  IW-111/112/113, 
located  in  the  West  Area. 

Rationale:  These  wells  would  provide  useful  water-level  data. 
In  addition,  an  increasing  contaminant  trend  has  been  observed 
in  MW-111  and  needs  continued  monitoring. 

(3)  Recommendation:  McClellan  AFB  EM  should  have  maintenance  work 
done  on  the  three  Area  D  extraction  wells  (EW-73,  EW-83,  and 
EW-84)  with  blocked  sounding  tubes. 

Rationale:  Unknown  obstructions  are  blocking  the  sounding 

tubes.  Removal  will  permit  measurement  of  water  levels. 
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3.2 


Status  of  Previous  Recommendation 


The  following  is  a  brief  status  report  on  of  the  recommendations 
made  in  previous  reports. 

(1)  Recoomendation:  Install  a  monitoring  well  in  the  deep  moni¬ 
toring  zone  at  monitoring  well  cluster  MM-1021/1022  in  the 
southwest  area. 

Status:  This  recommendation  will  be  initiated  within  the 

Preliminary  Groundwater  Operable  Unit  Investigation  (PGOURI) 
(Radian,  March  1989)  during  1989.  The  Remedial  Investigation 
Feasibility  Study  (RI/FS)  Management  Plan  provides  details 
concerning  the  scope  and  timing  of  the  PGOURI. 

(2)  Recommendation:  Install  two  clusters  of  monitoring  wells  on 
the  east  side  of  McClellan  Air  Force  Base  (AFB). 

Status:  This  recommendation  will  be  initiated  within  the 

PGOURI  during  1989.  The  RI/FS  Management  Plan  provides  details 
concerning  the  scope  and  timing  of  the  PGOURI  work. 

(3)  Recommendation:  Install  a  deep  zone  monitoring  well  in  Area  A 
next  to  middle  zone  monitoring  well  MW-27D. 

Status:  This  recommendation  is  under  consideration  by  the 

United  States  Air  Force. 

(4)  Recommendation:  Bladder  pump  safety  lines  should  be  attached 
to  bladder  pumps  in  all  monitoring  veils  in  which  this  has  not 
yet  been  done. 

Status:  This  recommendation  is  under  consideration  by  the 

United  States  Air  Force. 
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(5)  Recoamendation:  Sampling  of  MU-25D  and  MH-26D  shotild  continue 
for  one  more  sampling  round  to  establish  a  database  on  these 
wells. 

Status:  These  wells  will  be  sampled  again  during  the  April 

1989  Sampling  Event.  After  three  sampling  rounds,  the  useful¬ 
ness  of  the  continued  monitoring  of  these  wells  can  be 
assessed. 

(6)  Recommendation:  Resurvey  wells  that  have  been  recently  re¬ 
developed  and  are  lacking  accurate  elevation  data.  These  wells 
include  MW-7,  MW-26D.  MW-64,  MM-65  and  MM-68. 

Status:  These  wells  will  be  resurveyed  during  Spring  1989  Well 
Maintenance  work. 


lq89da8uFI/061589/HMM 


3-3 


REPERENCES 

Keith,  L.H. ,  et  al.  "Principles  of  Environmental  Analysis,"  Anal.  Chem. , 
1983,  55,  pp  2210-2218. 

McLaren  Environmental  Engineering,  March  1987.  "Area  D  Monitor ing/Extraction 
System  Technical  Report  No.  4  and  Monitoring  Plan  and  Operation  and 
Maintenance  Manual."  McClellan  AFB,  CA,  1987. 

Metcalf  &  Eddy,  Personal  Communication,  December  1988. 

Radian  Corporation,  March  1989.  "Data  Summary,  October  -  December  1988," 
Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  September  1988.  "Semiannual  Informal  Technical  Report," 
Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  October  1988.  "Hydrogeologic  Assessment  Work  Plan," 
Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  March  1989.  "Preliminary  Groundwater  Operable  Unit 
Remedial  Investigation,"  Installation  Restoration  Program,  Stage  6, 
McClellan  AFB,  CA. 

Radian  Corporation,  April  1989.  "Annual  Technical  Report  (January  -  December 
1988),"  Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

Radian  Corporation,  April  1989.  "Quality  Assurance  Project  Plan," 

Installation  Restoration  Program,  Stage  3,  McClellan  AFB,  CA. 

U.S.  EPA,  November,  1986.  "Test  Methods  for  Evaluating  Solid  Waste,  Third 

Edition."  Office  of  Solid  Waste  and  Emergency  Response.  Washington  D.C. 
20460. 


lq89dasuFI/060989/hmm 


R-1 


. .  *  I  I  I  I  •  I  rry  . . .  i  i  . . . 


APPENDIX  A-1.  MONITORING  WELLS  SAMPLED  ANNUALLY 


Well  Number 


Area 


Rationale 


ON-BASE  MONITORING  WELLS: 


17D 

Other 

a,b,c 

18D 

Other 

a,c 

27D 

A 

a.b 

29D 

Other 

a.b.c 

36S 

C 

a.b 

67 

A 

a.b.c 

68 

A 

a,b,c 

69 

A 

a.b.c 

100 

Other 

a,  c 

101 

Other 

a,  c 

102 

Other 

a,b,c 

103 

Other 

a,b,c 

106 

Other 

a.b ,  c 

107 

C 

a.b.c 

108 

C 

a.b.c 

109 

C 

a.b.c 

110 

C 

a.b.c 

111 

C 

a,b 

112 

C 

a,b,c 

113 

C 

a.b.c 

116 

Other 

a.b 

--BASE  MONITORING  WELLS: 

1009 

Northwest 

a .  b .  c .  d 

1010 

Northwest 

a.b.c.d 

1011 

Southwest 

a.b.c.d 

1012 

Northeast 

a.  c 

1017 

West 

a.b.c.d 

1018 

West 

a.b.d 

1026 

Northwest 

a.b.c.d 

1027 

Northwest 

a.b.c.d 

1028 

Northwest 

a.b.c.d 

1029 

Northwest 

a.b.d 

1030 

Northwest 

a.b.c.d 

1031 

Northwest 

a.b.c.d 

1032 

West 

a.b.c.d 

1033 

West 

a.b.c.d 

1034 

West 

a.b.c.d 

(Continued) 
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APPENDIX  A-1.  MONITORING  WELLS  SAMPLED  ANNUALLY 
(Continued) 


Well  Number 

Area 

Rationale 

OFF-BASE  MONITORII 

^G  WELLS: 

MW-1035 

West 

a,b , c ,  d 

MW-1036 

West 

a,b,d 

MW- 1040 

Northeast 

a,b,c,d 

MW- 1041 

Northwest 

a,b,c,d 

MW-1042 

Northwest 

a,b,c,d 

MW- 1043 

Northwest 

a ,b , c  ,  d 

Well  is  not  currently  used  to  evaluate  the  effectiveness  of  the  Area  C  or 
Area  D  extraction  system. 

Well  is  not  located  within  1,000  feet  of  an  active  water  supply  well. 

Well  has  consistently  not  contained  detectable  concentrations  of  contami¬ 
nants  or  has  never  contained  detectable  concentrations  of  contaminants. 

Well  is  located  upgradient  within  the  interim  remedial  measure  area. 
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Appendix  A-2.  SW  846  Method  8010  List  of  Compounds 


Compound 


*Benzyl  chloride 
*Bis(2-chloroe  thoxy ) me  thane 
*Bis(2-chloroisopropyl)ether 
*Bromobenz  ene 
Bromodichlorome thane 
Bromoform 
Bromome thane 
Carbon  tetrachloride 
*Chloroacetaldehyde 
Chlorobenzene 
Chloroethane 
Chloroform 
*l-Chlorohexane 
2-Chloroethyl  vinyl  ether 
Chlorome thane 
*Chloromethylmethyl  ether 
*Chloro toluene 
Dibromochlorome thane 
*Dibromome thane 
1 , 2  -  Dichlorobenzene 

1 . 3 - Dichlorobenzene 

1.4- Dichlorobenzene 
*Dichlorodifluorome thane 

1 . 1- Dichloroe thane 

1 . 2- Dichloroethane 

1 . 1- Dichloroe thylene 
trans-1 , 2-Dichloroethylene 
Dichlorome thane 

1 . 2- Dichloropropane 

trans -1,3- Dichloropropy lene 
*1,1,2 , 2-Tetrachloroethane 

1.1.1 . 2- Tetrachloroethane 
Tetrachloroe thylene 

1 . 1 . 1- Trichloroethane 

1 . 1 . 2- Trichloroe thane 
Trichloroethelene 
Trichlorofluoromethane 

*Trichloropropane 
Vinyl  chloride 


*  -  Compounds  presently  not  included  in  the  list  of  analytes  reported  by 

Radian  analytical  services.  Full  list  will  be  reported  after  July  1989. 

Source:  U.S.  EPA,  Nov.  1986.  "Test  Methods  for  Evaluating  Solid  Waste,  Third 
Edition. 
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AFPEHOIX  A-3.  (continued) 
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APPENDIX  A-3.  (continued) 
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